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ABSTRACT
DESIGN AND IMPLEMENTATION OF AN  
MRP-II SYSYTEM IN ELECTRONICS
ELDUSTRY
A. Burç Cankat 
M.S. in Industrial Engineering 
Supervisor: Assoc. Prof. Cemal Dinçer 
June, 1991
Manufacturing Resource Planning (MRP II) system is 
a modern production planning and control method that is 
relatively new in our country. In today's competitive and 
continuously improving industrial scene MRP II systems 
play an important role in increasing productivity. Electronics 
industry is a field that is highly suitable for MRP 
applications and can easily set a good example for further 
improvements. This work aims at applying a professional 
MRP II softv>^ are to a relatively large electronic equipment 
manufacturer. In this aspect the semi-formal operating 
system of the company is totally reconstructed and 
formalized to meet the requirements of the new system. To 
achieve these a phased implementation plan is developed 
and executed and thus a successful implementation is 
performed. Finally, the initial results of the new system are 
discussed.
Keywords : MRP-II, MRP-II Implementation, Phased 
Implementation Plan.
Ill
ÖZET
ELEKTRONİK ENDÜSTRİSİNDE ÜRETİM 
KAYNAK PLANLAMASI SİSTEMİ 
TASARİM VE UYGULAMASI
A.Burç Cankat
Endüstri Mühendisliği Bölümü Yüksek Lisans 
Tez Yöneticisi: Doç. Dr. Cemal Dinçer 
Mayıs, 1991
Üretim Kaynak Planlaması (ÜKP) metodu ülkemizde 
oldukça yeni ve modern bir üretim planlama ve kontrol 
yöntemidir. Günümüzün hızla ilerleyen ve rekabet içindeki 
endüstriyel atm osferi ÜKP sistem lerinin verim ini 
arttırmadaki rolünü ön plana çıkarmıştır. Elektronik 
endüstrisi ÜKP uygulamaları için oldukça uygun ve her türlü 
ilerlemeye yatkın bir sanayi koludur. Bu tez profesyonel bir 
ÜKP yazılımının oldukça büyük bir elektronik cihaz 
üreticisine uygulanmasını kapsamaktadır. Bu çerçevede 
firmanın var olan yarı-formal işletim sistemi tekrar 
tasarlanmış ve formal bir yapıya oturtularak yeni sistemin 
gereksinimlerini karşılaması sağlanmıştır. Bu uygulamaya 
geçiş kapsamında aşamalı bir uygulama planı hazırlanmış ve 
bu ayrıntılı plan başarı ile takip edilerek yeni sistem 
kurulmuştur. Kurulan ÜKP sisteminin ilk sonuçları da 
irdelenmiştir.
Anahtar Kelimeler 
Uygulama Planı.
ÜKP, ÜKP Uygulaması, Aşamalı
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1. INTRODUCTION
Computerized systems to control all aspects of 
manufacturing businesses are relatively recent phenomenon 
that has evolved and dominated most modern companies in 
the world. Rising from the development of computerized 
production and inventory control systems in the 1960's, 
manufacturing resource planning (MRP II) systems have 
been seen as a needed stimulus in manufacturing operations 
management.
MRP II concept arouse from the revolution that was 
initiated by introduction of computers into manufacturing. 
The basic principles of MRP II were established by Material 
Requirements Planning (MRP) whose logical beginnings lie 
in order point techniques. The development of MRP began in 
the 1920’s and continued upto the 1940's when the products 
started to become more complex, backlog increased and 
forecasting acquired a more prominent role triggering the 
need for frequent planning changes. The amount of time 
required for such alterations prohibited the use of manual 
calculutions. Thus, the cult of "order point " surfaced in the 
1940's and lasted until the mid 60's.
Meanwhile 1950’s witnessed the advent of the 
business computer that possessed the capability of 
manipulating masses of data with blinding speed. 
Unfortunately, the sequential processing capability 
restricted them to be used in MRP techniques. But in a very 
short time random access devices were released which again 
rekindled the interest in MRP with the hope that the 
unfavorable results of order point techniques (ie: excess 
inventory, frequent shortages, and high costs) could be 
resolved. From this point on the research on the topic picked 
up pace including many companies and organizations. This 
radically new way of managing production is best 
summarized by Gunn (GUNN(16)) under three topics :
1. Tremendous growth o f strategic planning due 
to increased availability of w ell trained staff 
who forced such planning to becom e an 
integral part o f  the com p an y’s overa ll 
planning practice.
2. Rapid growth of using CAD/CAM softwares in 
product design and improvement due to many 
sim plifications the software introduce to the 
subject. Together with NC machinery such 
system s forced computers to enter into the 
picture and increased people's confidence in 
th em .
3. C oncurren t w ith  ab ove im p ro v em e n ts  
American Production and Inventory Control 
Society (APICS) led a nationwide campaign that 
p ion eered  and supported m an u facturin g  
planning and control system  design  and 
p ractice .
The newly established systems (MRP systems) 
proved themselves to be operationally superior and 
provided insight to the true interrelationships and 
behaviour of elements of manufacturing planning and 
control. In addition, they allowed the academicians and 
practitioners to question and examine orthodox approaches 
existing in inventory control literature. The successful users 
of the new system reduced their inventory levels and 
improved custom er service sim ultaneously. This 
achievement stimulated interest about the new system and 
thus created grounds for comparison of MRP and order point 
systems.
Today, there still exist three alternatives in 
fundamental approach for inventory management. They are;
1. STOCK REPLENISHMENT
2. MATERIAL REQUIREMENTS PLANNING
3. JUST-IN-TIME MANUFACTURING
Stock replenishment or order point technique is a set 
of procedures, decision rules and records aiming at 
achieving continuous physical availability of all items 
comprising an inventory, in the face of uncertain demand. 
Under this approach, the depletion in the supply of each 
inventory item is monitored and a replenishment order is 
issued whenever the supply drops below a predeterm ined 
reorder point.
This quantity is determined for each inventory item 
separately based on the forecast demand during 
replenishment lead time and on the probability of actual 
demand exceeding the forecast. That portion of inventory 
which is carried to compansate for errors is called safety  
stock. Safety stock is determined on the basis of desired 
service level.
Material requirements planning is a computerized 
approach for planning of materials acquistion and 
production consisting a set of logically related procedures, 
decision rules and records designed to translate Master 
Production Schedule (M P S ) into time phased net 
requirements. An MRP system possesses the ability to 
replan when a change in either the MPS or inventory status 
or product composition occurs.
Orthodox inventory analysis and classification 
techniques are designed ostensibly to determine the most 
desirable treatment for a given inventory item or group of 
items. But, in reality the fundamental principle that should 
serve as a guideline to the applicability of either order point 
or MRP is the concept of dependent demand versus 
independent demand [38].
Demand for a given item is called independent if that 
demand is unrelated to any other item's demand. In other 
words, the demand is not a function of any other item’s 
demand. Conversely, the demand is termed as dependent  
when it is related, or derived from, demand of any other 
item.
There are certain distinct differences between order 
point and MRP techniques which allow only one to be 
preferred under certain specific conditions (ORLICKY (38)). 
These can be summarized as;
* Order point is part based whereas MRP is more 
product oriented.
* Order point utilizes data based on the historical
demand behavior of an item in isolation from all
other items. MRP, a radically different approach, 
ignores history and only looks at the future as
defined by MPS considering product relationships 
existing in bills of material {BOM).
* Order point depends heavily on forecasts which in 
turn rely on past experience. MRP looks at the MPS 
and therefore reflects present demand situation.
* Order point analyzes each item as if it has a life of 
its own ignoring component dependencies while 
MRP takes into consideration all component 
interrelations.
* Order point addresses the individual item demand
solely as magnitute while MRP uses time-phased
techniques.
* Order point uses more or less uniform component 
usage, assuming gradual inventory depletion at 
steady rate. MRP does not have any restriction or 
assumptions about demand on the products.
Under the light of above discussion MRP has gained a 
superior role in production and inventory control in 
numerous applications.
On the other hand. Just In Time (JIT) manufacturing 
is yet another approach, recently developed by the Japanese 
manufacturers, whichs aims at producing the necessary 
units at each stage to meet the demand of the succeding 
stages just in time . The ultimate goal of this approach is 
elimination of all waste. Some benefits of this system are 
minimum inventory investment, reduced set-up times, 
reliable production, minimum inventory investment, 
relatively reduced production lead times, and finally the 
ability to react to demand changes rapidly.
In order to obtain the benefits listed above from JIT 
systems the flow within the production must be
synchronized and the product-mix redesigned. The machines 
and other equipment used for production must be flexible, 
modern and the workers should possess various professional 
capabilities to serve multi-functions.
In environments where vendor lead times and 
product throughput times are rather long, JIT applications 
require push system within the manufacturing control 
process to allow the overall system to react to customer 
demand fluctuations. In some cases MRP II methods can act 
as a basis for JIT applications.
This work basically aims at implementing a MRP II 
system to a relatively large electronic equipment 
manufacturer using a professional software. The company 
currently employs a semi-formal, semi-manual materials  
requirement and planning  system with almost no 
computerized shop floor control system. The lack of a central 
database and overall visibility throughout all stages of 
procurement, production and marketing processes has 
brought the company to a situation where there is an urgent 
need for reconstruction and reorganization resulting from 
the rapid growth it had encountered in the last five years.
To eliminate the discrepancies listed above the 
company had purchased a professional MRP II software that 
has been widely used throughout the world. The software is 
an integrated, modular program that spans through all 
phases of company's operations. As a result, a phased 
implementation approach is selected that aims at 
implementing the software module by module. Evenmore, 
each module’s implementation is broken down into 
submodule implementations. This work primarily covers 
most preimplementation activities like, collecting existing 
data from various systems into a central database, verifying 
the collected data and completing the missing parts, 
developing the detailed implementation plans, distributing 
and monitoring project responsibilities, performing pilot 
runs and product modularizations. In addition to these the 
actual implementation of the manufacturing management 
( MFG) module of the software is also explained in detail.
The general concepts about MRP and MRP II like key 
modules, functions, data structures, status and their 
applicability are discussed in Chapter 2 together with an 
introduction to the software. In Chapter 3 the current 
operating system of the company is analyzed from a 
production and inventory control point of view. The detailed 
problem definition is supplied within Chapter 4 including a 
case study of a typical product of the company. The system 
proposed within the scope of this implementation is 
discussed in Chapter 5. Chapter 6 comprises the two phased 
implementation plans developed to apply the proposed 
system. Finally, the data sources and short term results of 
implementation are discussed within Chapters 7 and 8 
consecutively.
2. MRP and MRP II
Material Requirements Planning has been the most 
widely implemented large scale production management 
system since the early 1970's. MRP is simply a set of 
techniques designed to handle ordering and scheduling of 
dependent demand inventories. In fact MRP is as much a 
philosophy as it is a technique, and as much an approach to 
scheduling as it is to inventory control. MRP systems 
calculate item demand and time-phase all inventory status 
data in time increments as specified by the user. MRP, as 
any system has some prerequisites and assumptions.
- PREREQUISITES AND ASSUMPTIONS :
* A Master Production Schedule m ust exist which 
states when and how many products will be 
produced.
* MPS m ust be stated entirely in terms of bills of 
material.
* Each inventory item should be unambiguously 
identified through a unique code.
* All bills of material should exist at planning time.
* All inventory records sh o u ld  be available at 
planning time.
* File data mu s t  be accurate, complete and 
up-to-date.
* Lead times for all inventory items are known or 
can be supplied to the system at least as estimates.
* Every inventory item under MRP control goes in 
and out of stock.
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* All components of an assembly must be available 
at the time an order release happens for that 
assembly. This in turn implies that unit assembly 
lead times are short and several components are 
consumed almost simultaneously.
Under these primary key assumptions and 
prerequisites the MRP system mainly aims at answering the 
following fundamental manufacturing problems :
* WHEN TO REORDER ?
* HOW MUCH TO ORDER ?
* WHAT THE INVESMENT LEVEL SHOULD BE ?
by using a simple logic that solves the U n i v e r s a l  
Manufacturing Problem expressed by Oliver Wight [44] as:
* WHAT ARE WE GOING TO MAKE ?
* WHAT DOES IT TAKE TO MAKE IT?
* WHAT DO WE HAVE ?
* WHAT DO WE HAVE TO GET?
The basic structure of an MRP system is given in Fig.l. A 
MRP system uses the MPS as input and applies a set of 
procedures to generate a schedule of net requirements for 
each component needed to implement MPS. The system then 
explodes each BOM level by level, component by component 
until every part is covered. Next the system applies the 
following procedure for each component :
1. System nets off the gross requirement against 
projected inventory considering all open purchase 
orders to be recieved and material already 
allocated using the logic given in Fig.2, finally 
arriving at a net requirement.
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Fig.l BASIC MRP STRUCTURE [3]
GROSS REQUIREMENTS 
+ ALLOCATIONS
- PROJECTED INVENTORY
- SCHEDULED RECEIPTS
FIG.2 MRP NETTING LOGIC
2. Conversion of the net requirement into a planned 
order quantity using MRP modifiers like lot size, 
minimum order quantity, ordering multiple etc.
3 . Placing the planned order in appropriate period 
considering lead time and using either window or 
back scheduling.
4. Generating the necessary action and/or exception 
message to guide the user to take appropriate 
action.
5 . Exploding the parent item planned gross 
requirements to all lower level components, if any 
exists, utilizing the BOM relationships.
One thing that should be kept in mind is the underlying 
principles that MRP logic use throughout the five step 
procedure outlined previously. These rules are outlined in 
Table. 1.
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1. MRP will recommend rescheduling of existing 
orders before placing new ones.
2. MRP assumes all rescheduling can be achieved.
3. MRP assumes all past due will be immediately 
completed.
4. System planned orders of a higher level will 
automatically become gross requirements for a 
related lower level.
5 . MRP never allows safety stock to be 
consumed.
6. MRP assumes infinite capacity.
TABLE. 1 BASIC MRP LOGIC RULES [38]
All the topics discussed up to this point are also valid 
for MRP II since MRP II includes MRP as a subsystem. The 
transition of MRP into MRP II can be best summarized as a 
two-step process :
1. CLOSED-LOOP MRP
2. MANUFACTURING RESOURCE PLANNING
The term closed-loop MRP designates an intermediate state 
of MRP system's development where planning functions of 
Master Scheduling, MRP and Capacity Planning are 
interconnected by the execution functions of Production 
Activity Control (РАС)  and Purchasing. These execution 
modules include :
1 1
* INPUT/OUTPUT MEASUREMENT.
* DETAILED SHOP FLOOR SCHEDULING/DISPATCHING.
* PLANNED DELAY REPORTS ON VENDORS.
♦PLANNED DELAY REPORTS ON SHOP FLOOR.
* PURCHASING FOLLOW UP.
The term closed-loop refers to the feedback from the 
execution modules (Fig.3) that enable the user to generate 
valid plans at all times.
Since most modern systems are open to enhancement, 
the closed-loop MRP system was expanded further by 
adding all Master Planning functions and some Financial 
Reporting facilities. The resultant system offered an 
integrated approach to the management of all
manufacturing resources and it was dubbed Manufacturing  
Resource Planning (MRP II). Yet another capability of MRP 
II is extensive WHAT IF? manipulation. The final structure 
of MRP II is given in Fig.4.
It is very important to understand some key MRP 
system elements as well as some key methods encompassed 
within an MRP II system in order to design and/or 
implement one that operates successfully..
2.1 KEY MRP II SYSTEM ELEMENTS
BILL OF MATERIAL : The bill of material (BOM) is the 
cornerstone of the MRP II system which defines the 
components and raw materials that are required to produce 
a product as well as their quantities per assembly. The bill 
of material, that was used only for engineering purposes in 
its early days, is now used for virtually every management 
function within an integrated environment.
1 2
MASTER PRODUCTION SCHEDUUNG
MATERIAL REQUIREMENTS 
PLANNING
CAPACITY REQUIRE>ilENTS 
PLANNING
NO
PURCHASING
/ \
/REA U ST IC X
\,PLA N S?/
PRODUCTION ACTIVITY CONTROL 
DISPATCHING INPUT/OUTPUT 
CONTROL
FEED BACK FROM EXECUTION
Fig.3 CLOSED-LOOP MRP [3]
1 3
Fig.4. STRUCTURE OF MRP II [3]
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Today, there exists many different BOM versions such 
as single level, indented, summary, costed, modular, etc. The 
functions supported by BOMs within an integrated 
manufacturing environment are given in Table 2.
* ENGINEERING
- DEFINES PRODUCT CONTENT
- CONTROLS ENGINEERING CHANGES
- PERFORMS CUSTOMER CUSTOMIZATIONS
* INDUSTRIAL ENGINEERING
- DETERMINES ASSEMBLY SEQUENCE
- CREATES ROUTINGS
- REVISES METHODS
* INVENTORY CONTROL
- TIMES MATERIAL NEEDS
- PLANS INVENTORY LEVELS
* STOCKROOM
- DETERMINES PICK LISTS
- DETERMINES HOW MUCH TO PICK 
-WHERETO DELIVER
* MARKETING
- PERFORMS MPS
- PRODUCT PRICING
- VARIANCE CALCULATIONS
* PRODUCTION CONTROL
- TIMES JOB RELEASES TO THE FLOOR
- PLANS PRIORITIES
* MANUFACTURING
- SEQUENCES THE WORK
- TIMES PRODUCTION NEEDS
TABLE 2. FUNCTIONS SUPPORTED BY BOM
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INVENTORY RECORDS : These records contain the amount 
of available stock at various locations within a stockroom or 
within multiple stockrooms which are used in the netting  
process. Maintanence is performed by updating these 
records. Since high accuracy is required for successful MRP 
operation, cycle counting programs are established as well 
as abc classifications.
These records also contain certain Inventory policies 
like safety stock, lead times, lot sizes, order multiples, shelf 
lives which play very significant roles in the MRP system.
Inventory Replenishment is another concept that 
affect these records and thus MRP netting process. Generally 
there exists four types of replenishments;
1) Manufacturing order
2) Firmed planned order
3) Purchase order
4) Purchase requisition
-Used for make parts 
-Used for make parts 
-Used for buy parts 
-Used for buy parts
MASTER SCHEDULE: It is a statement of what the 
company plans to manufacture for a given period of time. It 
is the planned build schedule, by quantity and date, for top 
level item which allows the system to derive lower level 
requirements with the help of BOMs.
2.2 KEY MRP-II MODULES
MASTER PRODUCTION SCHEDULING: This module drives 
the MRP and is the key input to the MRP process. This 
module takes into account the sales forecasts as well as 
special considerations such as backlog, availability of 
material, availability of capacity, company goals etc. For 
successful MRP-II operation MPS should be realistic in 
terms of the goals it sets ‘ and must not be a wish list of 
desirable production.
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Naturally the accuracy of MPS varies throughout the 
planning horizon. The data that covers the near term would 
be more accurate than data out in planning horizon.
The difference between the MPS module and the 
MRP process is that demand will only propogate from the 
scheduled MPS and not from the projected requirements. 
This implies that the MPS will not influence production or 
purchasing without the intervention of the master 
scheduler. [47]
ROUGH CUT CAPACITY PLANNING: This module 
performs a relatively quick check on a few key resources 
required to implement the master schedule, to assure its 
feasibility from a capacity of view. Thus, the MRP and RCCP 
are developed interactively.
In RCCP, a bill of resources is related to each of the 
master scheduled items. This bill of resource describes the 
capacity of various key elements like people, machines, floor 
space etc. required to produce one unit of the product. No 
consideration is given to component availability or capacity 
requirements but the plan is entirely driven by MPS against 
the bill of resource. As a result this technique determines 
the impact of production plan on key (aggregate) resources, 
and reveals whether the MPS is feasible or not from a broad 
point of view.
CAPACITY REQUIREMENTS PLANNING: When MRP 
system operates it generates p l a n n e d  orders for both 
manufacturing and purchasing based on planned lead times 
for manufactured and purchased parts, ignoring all capacity 
constraints.
However, these MRP outputs can be utilized also to 
plan capacity. This is done simply by exploding planned 
manufacturing orders against the routings specified in the 
production activity control system. The result is a report 
containing required hours, available hours and +/- 
deviations listed for each work center.
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One drawback of CRP system is that it can only be 
performed after each MRP run and thus does not facilitate 
interactive planning which is possible in RCCP.
2.3. THE MANUFACTURING DATABASE:
It is clear from the discussion so far that the MRP 
system relies and operates on a large number of data. This 
essential data is kept within the production data base.
The information flow in MRP-II and the entire 
integrated MRP-II system is given in Fig.5 and 6 
respectively. This integrated system uses mainly the 
following six catagories of data:
1. The Master Part Information
2. Full Inventory Information
3. BOM Information
4. Routing Information
5. Work Center Information
6. Tooling Information
The definitions and application areas of these data have 
been examined previously. Thus the following section will 
discuss only their contents.
The master part information contain data on each 
item controlled by the MRP system. Typically, it is sufficient 
to define each part in terms of the data given in Table 3. 
This data is termed as static data since they are usually 
altered by the user.
The second data source is the full inventory status in 
which data is constantly changed and updated by the 
system. This type of data is called dynamic data. Table 4. 
shows the full inventory status fields.
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Fig.5 INFORMATION FLOW IN MRP II
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* PART NUMBER
* PART DESCRIPTION
- MUST BE UNIQUE
* UNIT OF MEASURE - MANDATORY
*LOT SIZE POLICY
* LOT SIZE QUANTITY - IF RELEVANT
♦SAFETY FACTOR - IF RELEVANT
♦BURDEN FACTOR 
♦ LEAD TIME
- IF RELEVANT
♦SOURCE CODE - MANDATORY
♦ LOCATION - IF RELEVANT
♦ ACCOUNT NUMBER - IF RELEVANT
♦MPS CODE - MANDATORY
♦ STANDARD COST - IF RELEVANT
♦ MATERIAL COST - IF RELEVANT
♦LABOR COST - IF RELEVANT
♦ OVERHEAD COST - IF RELEVANT
TABLE 3. MASTER PART INFORMATION FIELDS [3]
♦ CURRENT INVENTORY -LOCATION SORTED
♦ ALLOCATIONS
♦OPEN ORDERS - BY TIME BUCKET
♦ GROSS REQUIREMENTS -BY  TIME BUCKET
♦ NET REQUIREMENTS -B Y  TIME BUCKET
♦ PLANNED ORDER RELEASES -B Y  TIME BUCKET
TABLE 4. FULL INVENTORY INFORMATION FIELDS [3]
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The BOM information defines the structure of the 
product. The data is stored in a manner that is suitable to 
support various BOM formats like indented, summary, single 
level etc. The BOM information fields are given in Table 5.
* PARENT PART NUMBER
* FOR EACH CHELD
- COMPONENT PART NUMBER
- QUANTITY PER ASSEMBLY
- EFFECTIVITY DATES - IF REQUIRED
TABLE 5. BOM INFORMATION FIELDS [3]
Routing information defines the manufacturing 
and/or assembly operations that are followed in order to 
produce a product. The data contained within this section is 
usually technical engineering data that must be collected 
from the shop floor employing special methods. The routing 
information fields are given in Table 6.
* PART NUMBER - MUST BE MANUFACTURED
PART
* FOR EACH OPERATION
- OPERATION NUMBER
- OPERATION DESCRIPTION
- WORK CENTER NUMBER
- ALTERNATE OPERATION - IF EXISTS
- REFERENCE INFORMATION
- SET-UP TIME
- LABOR TIME
- i.e.: TOOLS USED
TABLE 6. ROUTING INFORMATION FIELDS [3]
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The work center information is primarily used for 
capacity planning purposes. It provides data on every work 
center within the company which defines the work center as 
a resource. A typical work center record contains the data 
given in Table 7.
* WORK CENTER NUMBER
* WORK CENTER DESCRIPTION
* AVAILABLE CAPACITY
* UNITS OF CAPACITY
* AVERAGE QUEUE TIME
* WORK CENTER COSTS
-UNIT LABOR COST
- UNIT MACfflNE COST
- UNIT OVERHEAD COST
TABLE 7. WORK CENTER INFORMATION FIELDS [3]
Tooling information provides data on tools which are 
available and associated with particular operations and 
work centers. This information provides a mechanism by 
which the company can monitor its critical tools and plan 
their best utilization. The fields of tooling information are 
given in Table 8.
* TOOL NUMBER
* TOOL DESCRIPTION
* TOOL LOCATION IN STORES
* TOOL STATUS
♦TOOL LIFE
* ALTERNATIVE TOOL - IF AVAILABLE
TABLE 8. TOOLING INFORMATION FIELDS [3]
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The data structures presented above mainly attempt 
to provide a general insight to the theory in order to be able 
to relate it to the contents of this thesis study.
2.4. THE STATUS OF MRP II SYSTEMS
As it can be seen from the previous discussion. 
Manufacturing Resource Planning systems operate on a 
deceptively simple logic employing a complex network of 
integrated subsystems. Thus, although there are some 
exceptions that use custom made systems, most companies 
prefer using professional MRP II softwares to implement.
Even with a professional software on hand, 
implementation is a true challenge due to the uniqueness of 
each company which bring along adoptation issues. 
Therefore the effectiveness of an MRP II system depend on 
the compeny's way of using it.
Although the pragmatics of operating an MRP system 
were first established by Orlicky [38] its enhancement and 
detailed studies were later performed by Wight [47]. The 
issue of the level of utilization of MRP's capabilities were 
first attacked by Wight in his work "MRP II: Unlocking 
America's Secret Potential". In this work, Wight developed 
an evaluation scheme that consists of 25 technical questions 
whose answers lead to the classification of users between 
classes A to D, The basics of this evaluation scheme contains 
the following criteria :
- Planning buckets should be no longer than one 
week.
- Planning frequency must be at least one week.
- Shortage lists must be eliminated.
- Delivery performance for vendors, production and 
MPS should be at least 95 %.
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- Performance improvements in at least two of the 
topics listed below should be noted :
- INVENTORY
- PRODUCTIVITY
- CUSTOMER SERVICE
The surveys performed using the criteria listed above 
indicate certain problems in MRP II implementations:
According to Anderson et.al, (1982) and Schroeder 
et.al (1981) only 9.5% of all MRP users consider 
themselves class A and 61.3 consider themselves 
class C or D.
Anderson et.al. found that only 52.2% of MRP II users 
use computerized MPS. Laforge (1986) reported 42%. 
CRP utilization is even lower than computerized MPS 
which was reported as 37.7% by Anderson et.al. and 
42% by Laforge.
РАС was only implemented by 30.5% according to 
Anderson et.al. and 52% by Laforge.
On the other hand some improvements resulting from 
MRP II implementations were also reported by Anderson 
et.al.
Average inventory performence improved from 3.2 
to 4.3 turns.
Average delivery times fell from 71.4 to 58.9 hours 
that indicate a 18% improvement.
Average delivery performence rose from 61.4% to 
76.6% .
Average number of expeditors fell from 10.1 to 6.5.
As a result, it can be said that MRP II is a viable approach 
with a proven track record with certain drawbacks. 
Unfortunately, proven viability is not sufficient to succeed in 
all MRP II applications. The following section discusses the 
applicability of MRP II in electronics industry.
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2.5. APPLICABILITY OF MRP II
Although prerequisites and assumptions of MRP II 
systems have been previously discussed they do not present 
a good criteria for applicability. The existence of required 
conditions depend more on the management practice rather 
than the type of business in question. Thomas Wallace [44] 
has listed the manufacturing environments in which MRP II 
had been successfully implemented as follows :
1. Conventional manufacturing (fabrication, assembly)
2. Fabrication only.
3. Assembly only.
4. Repetitive manufacturing.
5. Process manufacturing.
6. High speed manufacturing.
7. Low speed manufacturing.
8. Make-to-stock
9. M ake-to-order
10. Engineer-to-order
11. Complex product.
12. Simple product.
13. Job shop.
14. Flow shop.
15. Manufacturers with distribution networks.
It is easy to notice the wide scope of application 
potential of MRP II from the items listed above. Therefore, it 
is fair to deduct that electronics industry lies within the 
scope of MRP II applications simply due to the discrete 
conventional manufacturing environment it operates in. 
Evenmore, electronics industry obeys the main prerequisites 
and assumptions of MRP as follows:
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-Discrete manufacturing environment.
-Modular product structure.
-High number of components.
-Product structure expressed in terms of BOMs.
-Inventory investment levels dominant in products 
cost.
-Nonuniform, discrete product demand.
In the light of the characteristics listed above 
electronics industry is prone to MRP II application where 
stock replenishment techniques often yield disappointing 
results.
2.6 THE SOFTWARE(i)
The main driving force in an MRP II implementation 
is the software. Each software package operates on the basic 
logic of MRP II but has its own additional characteristics and 
methods that need to be considered to succeed in 
implementation. The software used for this implementation 
is the MANMAN^^' ^  Management Information System 
developed for Digital VAX computer systems.
MANMAN is an integrated system of software 
products that addresses the manufacturing, marketing, 
financial and managerial reporting needs of a company. The 
system has been widely implemented by more than 2000 
manufacturing companies all around the world. The 
modular system is designed to streamline manufacturing 
operations which will allow more efficient business 
management.
MANMAN's system-wide features such as online 
inquiry, interactive data entry, real time updating and 
built-in business variables allow it to be adopted uniquely 
to each manufacturing company.
The modules of MANMAN are given in Fig.7 and 
listed below. The first five modules are called the core five 
since they form the basis of the MRP II system.
(1) THIS SECTION HEAVILY DRAWS UPON [29], [30], [31], [32].
(2) MANMAN IS THE TRADEMARK OF ASK COMPUTER SYSTEMS
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Fig.7 MANMAN SOFTWARE MODULES
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1. MANMANIMFG
2. MANMANIOMAR
3. MANMANIGL
4. MANMANIAP
5. DECISIONMAKER
6. MANMAN/FA
7. MANMAN/REPETITIVE
8. MANMAN/TRACKER
9. MANMAN/ENGINEER
10. MANMAN/BARSCAN
11. MANMAN/PROJECTS
12. MANMAN/SERVICEMAN
13. MANMAN/DATAPORT
14. PLANMAN/MFG
15. PLANMAN/GL
The work discussed within this thesis deals mainly 
with the implementation of the manufacturing management 
(MFG) module. Thus, characteristics of only this module will 
be examined in detail in the following section.
2.6.1 MANMAN/MFG
M A N M A N / M F G  streamlines the manufacturing 
process by giving everyone the information needed to plan 
priorities, respond to production changes, meet delivery 
schedules and keep labor and material costs under control. 
On the other hand, the system entitles the production 
planners to access the vital inventory and priority planning 
information in order to create realistic schedules that inturn 
lead to better vendor delivery and work order scheduling. 
The MFG module contains all the functional submodules (Fig. 
8) necessary to plan and control priorities and capacities, 
track shop floor activities while providing cost accounting 
capabilities. When integrated with other MANMAN products 
(Fig. 9) the system forms a comprehensive management 
information system.
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Fig.9 MANMAN/MFG SYSTEM INTEGRATION
30
Fig.8 MANMAN/MFG SUBMODULES
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Each MFG submodule carries out a specific function
that is vital for effective production management. The 
material control module includes the following main 
functions that pertain to inventory (Fig. 10) :
* Adding and maintaining parts
* Adding and maintaining inventory locations
* Maintaining accurate inventory counts
* Moving parts in and out of stock on work orders, purchase
orders and sales orders
* Monitoring the current status of inventory
These main functions possess the following capabilities :
* Performing on-line transactions of issues and receipts of
part to and from ;
- stock
- custom ers/finished goods
- w o rk -in -p r o cess
- receiving inspection
- repetitive assembly lines
* Including MRP nettable and nonnettable locations for 
stocking parts.
* Allowing either single or multiple inventory locations per 
part with the option of lot/serial number tracking.
* Providing extensive reporting o f obsolete and excess  
in v e n to r y .
*  Performing ABC analysis based on :
- part usage
- unit cost
- projected usage
- current quantity-on-hand
* Maintains a transaction log as audit trial o f all on-hand 
inventory transactions and standard costs changes.
* Cycle counts both sides and wip locations based on ABC 
analysis and custom counting frequency.
* Allocates materials to work orders.
* Generates single or multiple kit lists and/or kitting labels.
* Allows kitting by exception.
* Checks material availability prior to kitting and reports 
sh ortages.
* Processes reciepts and returns o f stock for com plete 
purchase orders or individual line items.
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* Monitors delivery status.
* Provides interplant transfer functionality.
The second sub-module is the engineering data 
control module which enables the user to design and 
produce the product employing the best methods that are 
available. This function is established through the following 
engineering features ;
* M aintaining assem bly-com ponent relationship for 
regular,planning and phantom (blow-through) bills up to 
25 levels.
* Providing powerfull maintanence capabilities :
-delete a part on all BOMs.
-copy a BOM.
-perform mass changes.
* Providing on-line and printed access to costed, indented 
and summarized bills.
* Providing various where-used ? reports.
* Implementing engineering changes and revision levels 
through effectivity dates and historical reporting.
* Maintaining a record for each work center that details :
-description of work center.
-hourly set up and labor/machine rates.
-overhead rates.
-capacity hours per day.
-crew size.
-work center type.
The third functional module is the product costing 
module which determines the standard costs for each part, 
including cost of material, labor, overhead and outside 
processing for each level of assembly.
Determining the standard cost of a product is 
important because the total cost of building an assembly 
determines that products final selling price. In addition, 
standard costs are used for inventory valuation and are 
taken as basis in varience calculations which are performed 
by the software to calculate deviations from the standard 
values. This module encompasses the following functions:
* Providing complete cost roll-up capabilitiy for all or 
individual parts.
* Revaluation of stores and wip inventory whenever 
standard costs change.
* Providing ability to develope next year's costs without 
impacting current standard costs.
* Producing reports on :
-costed single level or indented BOMs.
-costed routings.
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The master planning module is the fourth module 
that covers the ability to develop and implement the 
production schedule. The sequence of events within a 
factory starts with the development of a business plan 
which reflects the general company policy. Next, the 
production plan is developed to reflect what manufacturing 
is capable of producing based on the forecasts of the sales 
department. This plan outlines the general trend of 
production in terms of broad categories of products or 
product families. This plan is only finalized when both sales 
and manufacturing have approved it. From this point on the 
master scheduler has the responsibility of updating and 
maintaining this schedule. In MANMAN/MFG the master 
planning function can be performed using the following 
methods:
1. Single level MPS ; uses no planning bills.
2. Single level MPS ; uses planning bills for forecasting 
p urposes.
3. Product family MPS ; uses family links to create production 
forecasts for MPS parts.
4. Configurable parts MPS.
The fourth method varies from the standard MPS 
methods and it is actually a special feature of MANMAN 
which brings along a fairly simpler approach to scheduling 
of product families with many options. The pilot project 
discussed within the scope of this thesis deals with 
configurable product MPS and therefore this technique is 
explained in more detail in the following section.
The configurable part MPS technique is a two level 
MPS method which uses both the top level MPS and lower 
level reporting features. This technique uses the following 
sequence of events:
STEP 1: ADD THE PRODUCT STRUCTURE FOR THE
CONHCURABLE PART
STEP 2: ADD ALL FORECASTS
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STEPS: USE A UTILITY TO CHECK THE FORECASTS FOR
THE CONHGURABLE PART
STEP 4: ADD THE PRODUCTION PLAN FOR THE CONHGURABLE
PART
STEP 5: ENTER SALES ORDERS FOR THE CONHGURABLE PART
STEP 6: RUN TOP LEVEL MPS TO SEE SUPPLY AND DEMAND 
FOR CONHGURABLE PART
STEP 7: RUN MPS TO SEE SUPPLY AND DEMEND FOR LOWER 
LEVEL MPS PARTS
STEP 8: RUN TEMPORARY PARTS REPORT
STEP 9: ADD FIRM PLANNED FINAL ASSEMBLY WORK 
ORDERS FOR TEMPORARY PARTS AND ADD RELEASED 
FINAL ASSEMBLY WORK ORDERS.
The BOM for a configurable product includes all 
possible features available for that product family. These 
options and/or choices are then selected by the user to form 
a specific end product. Each such selection is designated and 
tracked by a temporary part number within the system. The 
configurable product BOM are identified by order policy 
codes (OPC) 1 and 8. OPC 8 shows the product family 
whereas OPC 7 denotes each configurable option. A possible 
product structure for a configurable part is shown in Fig.ll.
When a BOM for a configurable product is added to 
the system, the system allows the user to select both 
mandatory and optional features. A feature, whether 
mandatory or not, always involves a selection between 
options. Features and components are configured during 
sales order entery (Fig. 12). Obviously the system requires a 
product to have a modular structure in order for it to be 
configurable. There the prime must for any configurable 
product application is modularity.
The master planning module contains the following 
features :
* Strategic planning capability via one or two level MPS.
* Allowing simulation of future delivery of product families 
and critical items as well as one or groups of parts.
* Consideration of forecasts, sales orders, independent 
demands and all other dependent demands in its 
ca lcu la tio n s
* Employing demand and planning time fences.
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Fig.l2 A CONFIGURED PRODUCT
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* Reporting, by weekly buckets, to show parts' projected 
availability and available-to-promise status.
* Pegging requirements to the source of demand.
* Producing warning and exception messages for proposed 
changes to the master schedule.
* Allowing critical resource analysis.
* Comparison of MPS to the available critical resources.
The fifth module is the material and capacity 
p l a n n i n g  module which determines what needs to be 
ordered and when to meet all demand while keeping the 
inventory level as low as possible and how to attain a 
realistic balance between an order's capacity requirements 
and actual shop capacity. This function is the heart of the 
system that provides the information needed for planners to 
release purchase and work order at the right time with the 
right quantities. This module comprises the following 
functions :
* Using MPS as an input to the MRP p ro cess .
* Maintaining all information used by MRP and CRP.
* Running MRP on a regular basis.
*  Reacting to MRP.
* Running capacity planning reports.
The material and capacity planning sequence of 
events are given in Fig. 13. Running through this sequence 
the system performs the following main actions :
Exploding assemblies and sub-assemblies into component 
req u irem en ts.
Allowing a bucketless, user defined planning horizon. 
Recommendation of purchase and work order quantities 
and dates based on production and demand schedules. 
Recommendation of due date changes ;
-pull ups 
-push outs 
-ca n ce lla tio n s
Pegging MRP requirements to the next level up to the end 
item level.
A llowing lot-for-lot inventory planning.
A llowing the user to employ any combination of the 
following order modifiers ;
-safety stock
-number of days supply
-minimum order quantity, etc.
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* Consideration of part and component yield in the
calculation of material requirements.
* Recommendation of dates based on user defined
manufacturing calender.
* Supporting various types of work orders;
- firm planned
- rework
- routable
- subcontracted
* Reporting MRP results in various formats;
- vertica l
- horizontal
- by part
- costed
* Maintaining both machine and labor capacity by work 
cen ter.
* Producing work center capacity reports indicating weekly 
load at each work center on open and planned jobs.
* Reporting, percent utilization and available capacity by 
work center weekly either as summary or detail.
The sixth module is the purchasing  module which is 
closely tied with the material and capacity planning and 
material control modules. This module performs the
following functions :
* Generation and usage of various types of purchase orders;
- regular (inventory, m iscallaneous)
- expensed
- subcontracted
- b la n k et
* Using both nettable and nonnettable purchase orders (PO).
* Supporting foriegn currency purchase orders and 
automatically converting foreign currency to base.
* Maintaining two different units of measure (stocking and 
purchasing) and perform ing autom atic con version  
between the two.
* Reporting PO commitments by date, vendor or part 
n u m ber.
* A n a ly z in g  vendor perform ance and m ain ta in in g
approved vendor lists.
* Accomodating blanket POs of all types that enable formal 
vendor agreements by specifying ;
- part number
- q u an tity
- negotiated price
- expiration date
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The seventh module is the shop f loor control 
module which controls the work-in-process (WIP) by
moving parts through the production and by monitoring the 
overall flow of work orders through work centers. This
function supports the following features :
* Tracking all information on production from the time a
work order is entered into the system until it is 
intentionally deleted.
* Monitoring and recording all work order related activities 
including cost for material, labor, fixed and variable 
overhead and outside processing throughout production.
* Allowing independent standard set-up, run and transit 
rates to be tracked at each routing operation.
* Using various scheduling methods such as;
- backward scheduling
- forward scheduling
- window scheduling
* Providing automatic rescheduling o f operations when 
order dates, quantities or prior operation dates change.
* Allowing deviations from standard routings according to 
specific customer needs.
*  Reports dispatch lists by work center or work orders.
* Reports labor distribution by employee, operation, work 
center and work orders.
The eighth functional unit is the cost accounting
module that is used to monitor and control costs in
manufacturing environment. It is the finance link that is 
added to the standard MRP practice. This module establishes 
the following :
* Calculation of absorbed material, labor and outside
processing overheads.
* Maintaining an audit trail of material and labor currency 
transactions from material and shop floor control modules.
* Providing both actual and standard job costing during the 
life of the job.
* Reporting labor distribution of costs for direct, indirect
and idle hours.
* Producing reports on ;
- inventory and WIP cost evaluation.
- standard cost inventory
- purchase price variences
* Evaluating scrap based on the percentage o f the last 
completed operation.
41
* R eporting  WIP v a r ien ces  for m aterial u sage , 
configuration, labor rate, method change and lot size.
* Reporting cost detail and variences on open and closed  
work orders.
* Allowing multistage work order close ;
- material only
- material and labor
- a cco u n tin g
The last submodule is the physical  inventory  
module that provides the most accurate and least 
controversial means of assessing inventory value, 
particularly for tax reporting. This module assists in 
performing complete stores physical inventory by :
* Generating inventory tags.
* Providing variences and missing tag reports.
* A llow ing recount, reconciliation, simulation capabilities 
prior to performing final updates.
As a conclusion all nine submodules of the MFG 
package can be said to form an integrated system that is 
overly qualified to perform all attributes of an MRP II 
system.
2 . 7 .  PREVIOUS WORK
The research conducted on MRP, MRP II and 
implementation of these methods is quite detailed and 
comprehensive. Therefore it is important to select the 
sources that will directly contribute towards the formation 
of the knowledge that is necessary to understand tne MRP II 
theory and its implementation methods. Once the knowledge 
the knowledge about the theory and past experience is 
collected they should be aggregated and applied to the 
particular case on hand by developing a specific approach. 
Thus, this section will briefly explain the literature referred 
throughout all phases of this study.
The sources used to guide this study from a 
theoretical aspect are [3], [4], [16], [38], [42] and [47], 
Similarly, the implementation oriented sources are [5], [6], 
[7], [8], [10], [12], [15], [18], [20], [21], [35], [38], [44] and [47].
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The fundamental work on MRP is by Orlicky [38], in 
which he provides the history and development of MRP, its 
basic features and the theory in a clear and perceptable 
manner. The comparison of MRP with order point techniques 
including advantages, disadvantages and applicability of the 
two approaches is discussed in detail. In addition, the entire 
logic behind MRP technique, its main data elements, 
interpretation of system outputs, main system design issues 
are explained providing insight to the philosophy of the 
approach.
Similarly, another useful elementary guide is by 
Browne, Harhen and Shivnan [3] in which they present all 
the basics of most common contemporary production 
management systems namely MRP, JIT and OPT. The book 
states the increasing emphasis being placed on computer  
integrated manufacturing (CIM) as a direct consequence of 
the competition among industrial firms by presenting an 
overview of CIM. The role of production management within 
a discrete manufacturing environment is analyzed for three 
modes of operation; job shop, batch and mass production. 
Moving on from that point, the production management 
system (PMS)  is identified as the core of CIM. The 
connecting link between higher planning methods of PMS 
and the execution level is described as the pr oduc t i on  
activity control system. Following these general conceptual 
analysis, the three important strategies of production 
management is discussed in detail. The first approach is 
MRP and MRP II. Their background, evolution, attributes 
and mechanics of operation is defined and supported by 
examples. Then the use of MRP and planning methods 
within this system is discussed. A similar analysis is 
performed for the remaining two approaches; JIT and OPT.
Buffa and Taubert's work [4] directly empasizes the 
idea of "integration" in production management area where 
top down manufacturing planning systems are discussed. 
The basic elements of production management techniques 
are provided incostituting practical background to complex 
manufacturing environments.
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The increasing role of computers within
manufacturing is analyzed by Gunn [16] providing the 
historical revolution and the effectiveness of computer 
applications in manufacturing. Besides manufacturing 
planning and control aspect the integration of numeric 
controlled equipment into these systems as islands of 
automation are discussed in detail.
The fundamental guide covering the state of 
knowledge in manufacturing planning and control released 
by APICS under the edited work of Vollmann, Whybark and 
Berry [42]. This work summarizes and analyzes problems 
and research aspects that concern MRP II researchers and 
practitioners.
In literature the MRP II concept is generally handled 
by keeping the theoretical mechanics and implementation 
issues together. There are two groups of distinct research 
directions in which first one deals with scheduling and lot 
sizing problems where as the second one focusing on the 
problems of integrating the business functions under the 
MRP II umbrella by suggesting economical and applicable 
implementation methodologies. Thus, currently there is a 
considerable research being performed on implementation 
issues and problems.
The introductory work of Carrie and Banerjee [5] on 
the developments within the integrated manufacturing 
information systems field examines the new directions that 
the computer technology makes availableand how the 
companies can resolve the problems encountered in related 
applications. This arguement is also supported by case 
studies of sample companies.
The evolution of MRP into MRP II and the features of 
this extended approach is discussed in [44], [45], [46] and 
[47]. In these works Wight and associates provide sufficient 
information on history of MRP II and its additional modules 
like CRP, MRP, RCCP and financial applications. In his work 
"MRP II : Making It Happen" Wallace [44] presents an 
implementer's guide to successful MRP II installations. A
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method is described to implement MRP II systems to 
achieve the results expected from them. These results can 
be best summarized as better customer service, shorter 
delivery times, higher productivity and reduced inventory 
levels. The presented method is a well structured approach 
that must be considered for any implementation. The 
hardships of implementation, various implementation 
strategies, the justification and commitment stages of 
preimplementation activities, the project organization 
schemes, education and data policies and the proven path 
are all highlights of this work. The fact that the material 
presented within this work is a fine blend of experience and 
theory it can serve as a valuable guide throughout an 
MRP II implementation.
The Computers in Manufacturing series [6], [7], [8], 
cover MPS, MRP and MRP II related selected papers up to 
1983. In addition these collection of papers are further 
grouped into subtopics like theory, application, system and 
implementation.
French [12] in his ten commandments provides a 
short but well-thought guide in selecting software for 
manufacturing management and control systems. The most 
often seen misleading approaches in computerization of such 
systems are briefed as " inadequate analysis of business 
functions, poorly developed job control system and 
insufficiently linked quality control and operations planning 
mechanisms".
Another comprehensive study is presented by 
Guimaraes and McKeen [15] attacking the same problem 
from information systems development point of view.
Hastings [18] report on production scheduling and 
MRP developments in a computerized environment which is 
a valuable source in aggregation of master scheduling, MRP 
and capacity requirements planning.
The applicability of MRP II to companies with 
different operating environments like make-to-stock and 
make-to-order is analyzed by Hendry and Kingsman [20] by 
supplying a comparison of production characteristics such as 
product mix, resource planning, demand types, capacity 
requirements, production and procurement lead times for 
each environment.
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The work of Hoey [21] considers the factors effecting 
the design of MRP systems for make-to-order companies, 
discussing how basic elements of MRP like BOMs, MPS and 
order entry can be made to function effectively in this 
environment.
The design and implementation oriented works, listed 
above, all provide important hints and information that can 
be used as guidelines when planning a new implementation.
The software used in implementation is studied from 
[29], [30], [32] and [33]. These works contain detailed 
information on operational principals, basic implementation 
approaches, detailed descriptions and fundamental 
procedures that are vital for the system's success.
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3. CURRENT SYSTEM
The current formal system that the company employs 
will be discussed only from a production and inventory 
control point of view, isolating all unrelated parts of the 
system. Another important fact that should be emphasized 
is that the described system is only what is f o r m a l l y  
desired to operate and not the system that actually 
functions. The subsystems and/or modules, that are either 
not utilized or malfunctioning will be discussed in the 
problem definition section.
First of all an organizational scheme of the 
communication systems division must be analized (Fig. 14). 
It is important to understand this structure in order to grasp 
the current management and planning system fully. When 
analyzing Fig. 14 focus should be mainly on the branch of the 
organization tree that contains the electronic production 
function.This division, under the execution of communication 
systems division director contains seven different units ;
1. Electronic production department.
2. Program managers
3. Work planning department.
4. Construction department.
5. Mechanical production department.
6. Marketing department.
7. Engineering and quality control department.
Among these divisions the first one will be throughly 
investigated and its functions discussed throughout this 
section. In addition to this the marketing division will be 
mentioned since their sales forecasts and plans are going to 
be employed in production planning methods.
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One last definition that is necessary is the material 
classification methods used by the company while 
determining material requirements. The company divides 
the materials employing three basic criteria :
a) Procurement method.
b) Incoming quality control and inspection method.
c) Stocking method.
a. Methods of Procurement :
( i )  Autom atically ordered materials : These are, generally, 
materials that are issued to the shop floor by lots as well 
as some very frequently used components like solders, 
flux, adhesives etc.
( i i )  MRP ordered materials : These are com ponents whose 
requirements are calculated by the MRP process using the 
BOMs.
( i i i )  Other materials : These are components like new product 
samples, R & D materials, spare parts, stationary etc.
b. M ethods 
Control :
of Inspection and Incoming Quality
( i )  Class A parts : This group contains the materials that are
subject to iLfi. incoming quality control or inspection like 
sam ples.
( i i )  Class B parts : The materials that are subject to statistical
quality control methods like electronic com ponents, raw
materials etc.
( i i i )  Class C parts : This group contains the materials that require 
department's approval for passing incoming inspection like 
spare parts.
b . Methods of Stocking :
(i) Items that go into stock : These are components that are usually 
mentioned in the bills of material.
( i i )  Expensed item : These are items that are immediately kept in an 
expensed account as soon as they arrive to the factory like 
some adhesives, some domastic chemicals etc.
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(iii) Items that do not go into stock : These are generally items like 
spare parts which are kept by the requestor department.
3 .1 .  The System
The material management system used in the 
company is described below and presented in schematic 
form in Fig. 15.
1. Forecasts, planned orders and sales orders are reported 
by the marketing department.
Production plan is prepared.
Material plan is prepared based on BOMs.
Materials are classified.
5. Gross material requirements are determined.
6. Net material requirement are determ ined using  
on-hand and on-order quantities.
Order scheduling/rescheduling is performed.
Materials are procured.
Incoming quality control is performed.
Materials are stocked.
Production material requirements for each work order 
are determined and issued when necessary.
Product is manufactured.
Final quality control is performed.
14. Product is shipped to the warehouse.
15. The product is sent to the customer.
2.
3.
4.
7.
8 . 
9.
10.
11.
12.
13.
Although above listed procedure looks simple and 
straight forward, things operate quite differently in practice 
and many unexpected malfunctions do occur. This 
simple-looking structure is actually so complex that the
inter and intra process relationships are very hard to define 
to perform detailed analysis. Therefore, methods for 
managing production and inventory must be universal and 
be equiped with tools flexible enough to adopt it into 
specific instances. As a result, the formal system stated 
might seem to be logically perfect but the fifteen steps 
explained are further complicated within themselves and 
their internal problems directly effect the entire system's 
performance.
After this brief introduction to the current system 
some more technical details regarding the operational 
mechanics of the system is needed.
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The hardware used within the company is given in 
Table 9. The IBM SYSTEM 34 is used for MRP calculations. 
The software used in the MRP procedure is a custom written 
code which lacks certain important aspects of the calculation 
and merely calculates the the quantity required from BOM 
explosion using MPS minus the quantity-on-hand. Following 
this calculation the open purchase order amounts are 
manual ly deducted from the determined quantities. To 
perform all of these calculations, the IBM system contains 
the following logs :
1. Stock log.
2. Product log.
3. Transaction log.
4. BOM log.
There exists frequent periodical transfers from the IBM 
system to DEC/VAX network primarily for accountancy 
purposes.
All VAX mainframes (11780, 8530) are connected via 
an ethernet network to over 200 terminals distributed 
throughout the company. The two 11780s are used for 
internal procedures and tasks while the 8530 is reserved 
solely for MANMAN software applications. The logs that are 
related with the scope of this study are the stock and 
end-product logs of the accountancy department and the 
stock and BOM logs of the production planning and control 
department. The PDP systems are used for labor tracking 
and some other minor applications but their utilization has 
decreased in the past two or three years.
Eventhough the company looks strong from the 
hardware side the distributed nature and the variety of 
available systems is a handicap which brings along the 
deficiency of software applications arising from the lack of a 
central  database. As a result, each division within the 
company has developed its own application using its own 
data. This carries the whole system, from a management 
point of view, to a chaos . The core of the problem attacked 
in this study is described in the following section.
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t  M A IN F R A M E S
- 1 IBM SYSTEM 34
- 2 DECA^AX 11780
- 1 DEC/VAX 8530
- 1 PDF 1124
- 1 PDP 1144
1  PERIPHERALS
- 8 RA81 DISC DRIVES
- 1 RA82 DISC DRIVE
- 2 RA90 DISC DRIVES
- 2 RA80 DISC DRIVES
- 2 RL02 DISC DRIVES
- 1 HSC50 CONTROLLER
- 3 LINE PRINTERS
- 165 TERMINALS
- 40 MATRIX PRINTERS
1  NETWORK
- LOCAL AREA NETWORK
- ETHERNET (500 M)
TABLE 9. LIST OF HARDWARE
In the current operating system the information flow 
between the departments is either inadequate or too slow to 
allow smooth and controlled manufacturing management. In 
addition to this the company lacks a central database that is 
shared by the user departments. Instead each department's 
database contains duplicate data which is extremely exposed 
to errors. Besides each database is quite different in 
structure from another which make their interconnection a 
challenge whenever this is required.
To overcome the problems discussed, the databases 
and applications of most departments were examined during 
the preimplementation activities. In this task more than 25 
databases were discovered, their contents investigated and 
their level of correctness tested. The result yielded the 
following databases as relatively dependable, correct and 
vital for proper implementation :
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l.IBM  INVENTORY RECORDS
2. IBM BOM RECORDS
3.IBM PRODUCT INVENTORY RECORDS
4. VAX ACCOUNTING INVENTORY RECORDS
5. VAX BOMRECORDS
6. VAX PRODUCT INVENTORY RECORDS
The databases are selected to form the basis of a new 
c e n tra l database which will be used in this study to 
eliminate duplication, contamination and corruption of data. 
Besides all these some other important attributes of the 
current system are the following :
1. Cost accounting system based on actual costs.
2. No detailed shop floor scheduling methods.
3. Manual engineering change order procedure.
4. Manual inventory level tracking.
5 . Manual PO and requisition tracking.
6. Manual sales order tracking.
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4. PROBLEM DEFINITION
The general problem attacked in this work is simply 
the regeneration and structuring of the current methods, 
that are almost obsolete, in order to create an integrated 
m anufacturing management environment using a 
professional software.
The approach taken within this work is describing the 
general procedures and methods for the entire company 
briefly and then applying these in detail for a selected 
product family or project of the company. The pilot 
application selected to serve this purpose is the company's 
8411-51 series specilized hand held radios. (The product 
will simply be denoted as 8411-51)
Some general handicaps and malfunctioning units of 
the current system that constitute the overall problem are 
the following :
1. No online, computerized inventory control.
2. No modifiers used in MRP.
3. No computerized Engineering Change Order (ECO) 
control.
4. No on-line requirements information available.
5. No scheduling within the shop floor.
6. Product and component lead times are not 
known.
7. No integration between related departments.
8. No computerized purchasing system.
9. No on-line user participative production control 
system.
10. Delivery dates are not always met.
11. High rate of overtime.
12. Capacity planning of any type not used.
13. Direct, online link between production and 
accountancy department is missing.
14. No computerized sales order tracking.
15. No priority planning
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16. Lack of a central database.
17. Low level of integrity of data.
18. Inaccurate inventory and BOM data.
19. An almost inform al production planning and 
inventory control system.
In addition to these general issues the pilot project 
has some other special problems of its own which are indeed 
the reason of selection of this project.
* The project is relatively new and its procedural 
stability has not been yet established.
* It is the project with the most malfunctioning 
and corrupt management methods within the 
current operating system.
* The product family of this project contains the 
most attractive and demanded products of the 
company.
* The family encompasses more than 100 different 
options on its main product.
* Product lead times are expected to be relatively 
short according to the technical design of the 
product.
4 . 1 .  8411/15 UH F/VH F FM SPEC IA L HAND
HELD RADIO PROJECT
4 . 1 . 1  GENERAL INFORMATION :
The 8411/15 hand held radio utilizes the latest 
technology in solid state electronics to provide optimum 
performance and dependable two-way radio communication. 
The radio operates in 420-470 MHz UHF and 146-174 MHz 
VHF bands. The radio can have up to 28 channels. The 
transreceiver is powered by a rechargable 10.8 v Ni-Cd 
battery with the capacity of either 450 or 600 mAh. Besides 
these features the radio can contain the following nine 
options :
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* Tone coded squelch ( CTCSS)
* Automatic number identification (ANI)
* Selective call, ANI
* Scrambler
* Selective call, ANI, CTCSS
* Scrambler, CTCSS
* Scrambler, ANI, CTCSS
* Scrambler, ANI
* CTCSS, ANI
Yet another capability of the radio is easy programming 
ability emenating from the microprocessor used to control 
its functions. The radio can also have a number of 
accessories including various antenna types, battery blocks, 
chargers, microphones, earphones, headsets, security 
packets, carrying accessories and programming equipment.
4.1.2 SYSTEM OPERATION
As it can be seen from the introduction 8411/15 
product family contains a large variety of options. To 
introduce some formalization into the subject the
classification used by the company will be presented.
1. Standard hand held radio 
2.38 channel hand held radio
3. Selective call hand held radio
These three models can either be VHP or UHF, use helical or 
telescopic antenna, and can have either 1,5 or 4 Watt power 
amplifier unit which adds up to 24 models still not 
considering the options. When options are added to this 
number the total jumps to over 100 distinct products. So we 
have a quite complex and hard to handle product family in 
our hands.
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Besides planning problems, the way the component 
requirements are determined and ordered is also complex 
and peculiar. First of all, the components common to all 
models are determined and called standard kits. Then, for 
all options, the remaining components are collected under 
differential kits. For example there exists a UHF 38 channel 
or a VHF selective call telescopic antenna differential kit. 
Next, the components are ordered according to the yearly 
forecasts made by the marketing department. Forecasts are 
also based on the kits formed in the previous steps. For 
example 5000 standard kits, 1000 standard UHF and 500 
VHF 28 channel telescopic antenna differential kits. But one 
major flow of the system is that forecasts do not include 
every possible option. They only cover the one whose 
marketing potential is high. Thus, when an unforecast 
demand is introduced to the system all plans are spoiled due 
to the lack of mechanisms and integration to control all 
options.
In summary current component requirements
calculation system is out of control and the process 
continues in a random manner depending totally to the 
expertized management of a few experienced personnel.
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5. THE PROPOSED SYSTEM
The proposed system aims at totally revolutionizing 
the current operating system that is almost in the form of an 
informal system. This restructuring of the company will be 
approached from two directions ; the general overview of 
the whole system, and the particular 8411/15 example for a 
detailed manufacturing case study.
5.1. THE GENERAL SYSTEM
The proposed system's prime objective is to 
reconstruct almost all company procedures and methods 
related to manufacturing management in order for them to 
meet the needs of an MRP II system. To achieve this task 
the following alterations and supplements are intended to 
be carried out :
A To unify all existing databases, logs, etc. utilized 
for manufacturing management purposes in a 
single database that will be later used by MANMAN 
software. The main records that will be collected 
within this database are the following:
* PART RECORD
* BOM RECORD
* ROUTING RECORD
* INVENTORY RECORD
* WORK ORDER RECORD
* SALES ORDER RECORD
* PURCHASE ORDER RECORD
In addition to these some other information for 
certain records are needed in order for the 
software to operate successfully.
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A To transfer these unified data into the MANMAN 
database using conversion programs.
A To check the integrity of a l l  loaded data and 
perform all necessary transactions.
A To generate new procedures for all transactions 
performed within the new system.
A To collect data that does not already exist.
A To integrate all required departments and assist 
them to develope valid procedures that suit the 
needs of the new system.
A To educate all prime users within the company 
both practically and theoretically.
A To adopt new procedures and strictly follow them 
all to prevent system corruption.
A To establish factors to measure the overall 
performance of the new system compared to the 
existing one.
A To assure that the new system maintains its status 
and even improves it as time passes.
The proposed system is an MRP II system that is able 
to meet the manufacturing, financial, marketing and 
managerial needs of the company.
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5.2. DETAILED PROPOSED SYSTEM
The proposed system framework is constructed using 
the MANMAN software's requirements. These conditions, 
basically outlined in the previous sections, begin from a 
unique part numbering system and range down to general 
ledger’s account structure.
The proposed system aims at establishing a totally 
new, formal and relatively simple framework to control and 
monitor all manufacturing activities and making the 
necessary adjustments whenever required. In order to take 
care of the existing problems the proposed system will 
perform the following steps and actions in chronological 
order.
• Establishing major company p o lic ies and objectives  
and thus setting up MANMAN system flags.
• E stablish ing account inform ation and structure by 
carrying out three steps:
1 . D efin e w hich accounts to create. T hese  
accounts are ;
- General inventory accounts
- Default accounts
- General WIP accounts
- Expense accounts
2. Determine corresponding General Ledger (GL) 
accounts by creating cross references between  
each manufacturing account and the follow ing  
nine GL accounts;
- M aterial
- M aterial/purcasing overhead
- Direct labor
- Fixed overhead
- Variable overhead
- Outside processing
- Outside processing overhead
- Purchase cost
- Purchase cost overhead
3 .  Add the accounts to the system.
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Account information is very important and form a 
basis for the whole system, since without them it is 
im possib le to add any part or do any sort o f  
tran saction s.
• E stablish ing material control by carrying out the 
following nine steps :
¡.O rganize part data by determining at least the 
following fields;
- part number
- d escr ip tion
- units of measure
- source code
2. Create add-to-inventory procedure, which is a 
formal method that will be used when additional 
new parts are entered to the system.
3 .  Assign source codes, which are needed to describe 
the source of a part. This code affects how the part 
is handled in the inventory transactions and 
planned by the responsible department.
4. Assign class codes which are extremely helpful to
group related parts for planning, reporting and 
inventory control purposes.
5 .  Assign ABC codes, which will indicate the relative 
value o f parts in inventory and determine the 
frequency of cycle counts.
6. Assign inventory locations for each part which
will allow material transactions to be performed.
7 .  A ssign location type codes which designate
whether a part is stored in single or multiple 
loca tion s.
8. Determine on-hand balances which allow keeping 
accurate, up-to-m inute on-hand balances from 
this point on.
9 .  D evelope clear, easy to understand, straight
forward procedures to perform all above listed 
actions and strictly follow  them without any 
exceptions.
• Establishing engineering data control by performing the 
follov/ing tasks ;
1. Generating part numbers which are the critical 
elements in developing an accurate part filing  
system .
2. Checking accuracy of BOMs which require the 
highest level of integrity among all data used by 
the system. This can only be done by comparing 
the BOMs with the documents used in production.
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3. Establishing engineering change order [ECO] or 
requisition [ECR] policies which bring dynamism 
to the MRP system. These procedures allow ECO/ECR 
systems to be used constantly to keep the existing 
data up to date.
4. Establish BOMs which are the core of the proposed 
system. These BOMs are structured component lists 
indicating what component goes into which 
product.
• Establish product costing, by which stardard costs are 
determined. The standard costs include material, labor, 
overhead and outside processing costs. The product costing 
task can be roughly divided into two;
1. Costs for purchased parts which include a standard 
purchase cost and the burden factor.
2. Costs for manufactured parts which contain all 
le v e ls ’ material, labor, overhead and outside 
processing costs.
Besides standard costs, the proposed system also maintains 
current and proposed costs by which what-if analysis and 
costing simulations can be performed.
• Establish shop floor control by carrying out the following 
steps ;
[.Establish a work order system which authorizes 
production to build specific subassemblies and 
finished products. The system depends on the 
following data;
- part number
- q u an tity
- due date
- BOM
2. Issue work orders to cover all WIP, which allow the 
system to cover all present WIP value.
3 .  Establish rework/scrap procedures, which are 
very important in forming a decision basis on 
whether a part is to be repaired or scrapped.
• Establish a purchasing system  by perform ing the 
following steps ;
1. Create a vendor file in order to have immediate 
access to vendor information prior to releasing a 
purchase order.
2. Create a manufacturing/vendor cross reference 
file which matches the company's part numbers to 
the vendor’s w hile maintaining all approved 
ven d ors.
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3. Establish buyer codes, which are used to sort 
suggested purchase requisitions (open purchase 
orders) generated after the MRP run and thus 
forming a base for buyers to extract only their 
parts from the system.
4. Establish a formal purchase requisition system  
which provides purchase requisitions to be 
systematically generated, printed and approved.
5 .  Establish a formal purchase order system, which 
generally contain four basic classes o f purchase 
orders. These are;
- Inventory purchase orders that cover all
products that are kept in the warehouses
(gen era lly  the com ponents that are 
elements of BOMs).
- Expense purchase orders  that cover all 
materials that are drawn to an expense 
account as soon as they arrive to the 
com pany.
- Blanket purchase orders that allow long
term , fa v o r a b le  c o s t  p u r c h a s in g
agreem en ts.
- Subcontracted purchase orders that allow 
the acquisition of subcontracted assemly or 
su bassem b lies.
6. Issue purchase orders for all parts currently on 
order to compansate for the confusion they might 
cause when the orders arrive.
7. Establish a purchase order recieving system to
document an order's reciept and control the 
movement o f these parts to warehouses, receiving
inspection or expense accounts.
8. Establish a return-to-vendor procedure to take 
care of rejected parts.
Establish material and capacity planning which is the 
driving force of the proposed system. This section includes 
MRP, MPS, CRP, RCCP procedures.
As it can be easily noticed, the proposed system is a 
quite complex and extensive system that covers all 
production control function and heavily relies on and thus 
establishes integration between functional units of the 
company. But still in order to assure proper operation 
special emphasis should be applied to the following points ;
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* Accurate part and BOM data.
* Tight warehouse control.
* High security on transaction privileges.
In the light of above items, the proposed system will 
constantly provide on-line monitoring of the system. All 
information necessary for production and inventory control 
will be supplied with sufficient warnings and required 
precautions.
5.3. PILOT PROPOSED SYSTEM
The pilot proposed system of the 8411/15 radio is a 
small scale application of the proposed system. This case 
study will provide vital information about the large scale 
implementation, revealing the potential hardships and 
problems.
The 8411/15 hand held radio is a rather complex 
product, as discussed in the previous sections, mainly due to 
its intricate design and numerous options. Therefore, in 
order to be able to control and plan this product some 
design and manufacturing method alterations are required. 
The proposed system aims at using the configurable product 
structure (order policy codes 7 & 8) to manipulate all
options. The first step to achieve this task is to modularize 
the product which implies the formation of independent 
modules that can be separately built and stocked. Another 
direct consequence of this action is reorganization of the 
current production practices.
Following the modularization, the part record, BOM 
record and routing information need to be determined . The 
part and BOM records are quite easy to determine since they 
already exist in one form or another within the company's 
documents. On the other hand, the routing information 
require some additional work in order to determine 
standard run rates, set-up hours and transit hours 
employing stop watch techniques.
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Apart from manufacturing related data some extra 
manipulation is required to extract the forecast percentages 
of all options and products within this family. This process is 
planned to be carried out by collecting past sales data and 
mathematically calculating the required ratios.
Finally all the data collected in the previous steps will 
be fed to the system to form the configurable product 
structure eliminating the current system's deficiencies in 
planning and controlling this specific product family.
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6. IMPLEMENTATION PLAN
MPR II is an integrated system that incorporates all 
functions of the company, such as manufacturing, marketing, 
finance and engineering. These various functioning units 
within a company naturally conflict due to their mutually 
independent goals. The result is the formation of functional 
islands within the company (Fig. 16).
It is the challenge to align these diverse functions so 
that their individual goals can be coordinated to meet the 
business plan. For example, manufacturing attempts to 
produce a product at low cost in a labor and machine 
efficient manner while marketing aspires to gain and control 
greater market share to increase the sales volume. On the 
other hand, engineering tries to gain the competitive edge 
by producing a design that meets the market’s expectations. 
As it can be easily noticed these conflicting goals need a 
method to allow coordination towards the common goal. 
Therefore a succesful MRP II implementation plan should 
consider all of these aspects. Computer integrated 
manufacturing (CIM) systems allow a company to set up 
communication and coordination networks within the 
functional units. MPC systems using the CIM approach forms 
this integration as seen in Fig. 17.
The implementation plan can also follow a 
modularized approach and execute a logical sequence such
as;
1 . E n g i n e e r i n g  d a t a b a s e
2 .  S t o r e s  c o n t r o l
3 .  M R P
4 .  S h o p - f l o o r  c o n t r o l
5 .  M a s t e r  s c h e d u l i n g
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Fig.l6 FUNCTIONAL ISLANDS
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Above listed steps are the prime building blocks with 
the basic one being the engineering database which contains 
part information and status, BOM structure, inventory 
status, routing information, etc. Once this database is 
established its integrity must be preserved.
Following these sections additional functional units 
must be introduced to the system to close the loop. These 
units are :
• Marketing
• Finance
• Engineering
When these modules are also succesfully
implemented the company will have a completely 
coordinated system that allows managers to execute 
company strategies, allowing them to perform analysis and 
decision making whenever required. One such audit and 
decision making system for the manufacturing department 
is given in Fig. 18.
The implementation of an MRP II system properly, 
requires a lot of time and effort from all participants 
throughout the company. There are numerous tasks to 
perform like collecting accurate data, updating data, internal 
education, procedure generation. These tasks seem quite 
challenging at the first glance but fortunately there exists a 
clearly defined way which guarantees a successful Class A 
implementation in a relatively short time frame called the 
prnven path developed by Oliver Wight, Darrly Landvater 
and associates (Fig. 19). The proven path, in general terms, 
consists of eleven steps:
1. FIRST-CUT EDUCATION : A handful of executives and 
operating managers from the company must learn about 
MRP II philosophy, theory and practice.
2. COST JUSTIFICATION and COMMITMENT : A very crucial 
step which aims at calculating the pros and cons of an 
MRP II for the company, its financial portrait and 
technical feasibility.
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Fig.18 FEEDBACK for AUDIT and DECISION MAKING
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3. USER-CONTROLLED PROJECT TEAM : For implementation to 
be successful each module of the MRP II system must be 
implemented by the same people who w ill later be 
responsible to operate it.
4. FULL TIME PROJECT LEADER : There needs to be at least 
one person within the company for whom MRP II has 
priority number one and who is free from all other 
responsibilities. This person should be selected such that 
he knows the company inside out.
5. EXECUTIVE STEERING COMMITTEE : To ensure success, top 
management must provide high level leadership and 
must carry the overall responsibility.
6. PROFESSIONAL GUIDENCE : Most companies implementing 
MRP II often need periodic access to someone with a 
C l a s s  A  implementation experience to act as a catalyst to 
speed up some tasks.
7. EDUCATION of the CRITICAL MASS : A minimum of 80% of 
all people in the company need to recieve education on 
MRP II prior to implementation. For MRP II to succeed 
many thing will have to change including the way many 
people do their jobs. Thus people need to know what, why 
and how these changes will affect them.
8. PILOT APPROACH TO MPS/MRP : This step is essential to 
prove that MPS and MRP techniques yield satisfactory 
results on a pilot application just to increase people's 
confidence to the system and have a chance to go back 
incase the results are negative.
9. CLOSE THE LOOP : Tie in execution systems like shop-floor 
control, CRP, input/output control and purchasing into 
the planning functions.
10. FINANCE and SIMULATION : Integrate the operational 
systems with the financial systems and begin to use the 
w h a t  i f  ? capability to perform detailed analysis of today 
and future.
11. DEDICATION TO CONTINUING IMPROVEMENT : Once a 
company reaches C l a s s  A  it has to keep working hard 
and seriously to make it better and better or at least attain 
its level.
As it can be seen the proven path is a logical, 
straightforward and general implementation approach based 
completely on past experience.
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The main strategy behind this implementation plan is 
a phased approach;
* Divide the entire MRP II implementation into a 
number of phases to be performed serially.
* Within each phase accomplish a variety of 
individual tasks to be performed simultaneously.
This phasing allows the project to be broken into 
manageable size subprojects and thus simplifies 
coordination and administration. This work deals exclusively 
with the central section of the plan presented in Fig. 19. This 
section will be handled in detail in a more organized manner 
throughout the MANMAN implementation plan given below.
6.1. MANMAN/MFG IMPLEMENTATION PLAN
MANMAN Manufacturing Management (MFG) module 
is a closed-loop system that aims at maximizing productivity 
and service while minimizing operating expenses and 
inventory levels. MFG comprises the following submodules :
¡ .M A T E R I A L  C O N T R O L
2 .  E N G IN E E R IN G  D A T A  C O N T R O L
3 .  P R O D U C T  COSTING
4 .  S H O P -F L O O R  CO N T R O L
5 .  P U R C H A S I N G
6 .  M A T E R IA L  A N D  C A P A C I T Y  P L A N N I N G
7. M A S T E R  P L A N N I N G
8. C O S T  A C C O U N T IN G
9 .  P H Y S I C A L  I N V E N T O R Y
Besides these modules MFG can be linked to the following 
primary product interfaces :
* OMAR : ORDER MANAGEMENT ACCOUNTS RECIEVABLE
* AP : ACCOUNTS PAYABLE
* GL : GENERAL LEDGER
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MFG implementation is a hard task that needs 
organized effort and almost perfect coordination. In order to 
achieve the objective, the implementation plan should be 
carefully prepared. An overview of the implementation 
process is given in Fig.20, Development of the plan 
constitutes only a very small portion of the entire process 
but it is the k e y  factor behind its success. The 
implementation plan presented in this section has been 
developed considering the following guidelines :
A SEQUENCIAL LIST OF TASKS
A MEANS OF DETERMINING THE QUANTITY AND TIMING OF 
REQUIRED RESOURCES 
A DETAILED DESCRIPTION OF TASKS
A SERIES OF MILESTONES FOR MEASURING PROGRESS OF
IMPLEMENTATION
A METHOD OF REPORTING PROGRESS
These guidelines form the implementation plan’s basic 
objectives. To achieve these objectives, the plan is 
structured in the following manner :
• SYSTEMS
- SECURITY
- SETTING UP THE SYSTEM FLAGS
- SET UP TEST DATABASE
• COST ACCOUNTING
- LOAD ACCOUNTS
- CREATE MFG ACCOUNT CROSS REFERENCE
• MATERIAL CONTROL
- LOAD PART RECORDS
- LOAD WAREHOUSE AND INVENTORY LOCATIONS
- LOAD INVENTORY BALANCES
• ENGINEERING DATA CONTROL
- AUDIT ALL BOMs
- LOAD PRODUCT STRUCTURES
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Fig.20 OVERVIEW of MANMAN IMPLEMENTATION
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- LOAD WORK CENTERS
- LOAD TOOLS
- LOAD ROUTINGS
PRODUCT COSTING
- LOAD STANDARD COSTS FOR PURCHASED PARTS
- LOAD AND ROLL UP COSTS FOR MANUFACTURED 
PARTS
SHOP-FLOOR CONTROL
- LOAD OPEN WORK ORDERS 
PURCHASING
- LOAD VENDOR FILE
- LOAD FOREIGN CURRENCY MASTER
- LOAD MANUFACTURING-VENDOR CROSS REFERENCE
- LOAD OPEN PURCHASE ORDERS
MPS
- IDENTIFY MPS PARTS
- ESTABLISH PLANNING BILLS
- LOAD PRODUCTION PLAN
- LOAD FIRM PLANNED ORDERS
- LOAD FORECASTS AND OTHER DEMANDS
MRP
LOAD ORDER MODIFIERS 
LOAD ORDER POLICY CODES
The detailed implementation plan is based on the 
outline presented above follows a two-staged path. The first 
stage contains the gathering, sorting and loading of all static 
data available in separate databases into MANMAN/MFG 
database using data conversion programs supplied with the 
software and setting primary software variables. This first 
stage is tedious and require a lot of time and effort. The first 
stage consists of 18 tasks (Fig.21) :
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TASK 1 : F O R M IN G  O F  TH E  P R O J E C T  TE A M . THIS
GROUP IS FORMED BY SELECTING AT 
LEAST ONE MEMBER FROM EACH 
DEPARTMENT WITHIN THE DIVISION. 
THIS GROUP STARTED WITH 18 MEMBERS 
AND LATER EXPANDED TO 25. THE 
PROJECT LEADER WAS THE ELECTRONIC 
PRODUCTION DIRECTOR.
R E S P O N S I B I L I T Y  : PROJECT TEAM LEADER
TASK 2 : D A T A B A S E  S I Z I N G .  THIS TASK IS A
PRELIMINARY PREREQUISITE OF THE 
SOFTWARE. TO PERFORM THIS TASK A 
SERIES OF QUESTIONS PROVIDED BY THE 
SOFTWARE WERE REPLIED AND  
DISCUSSED IN THE PROJECT MEETINGS. 
THE CORRECTNESS OF THESE ANSWERS 
YIELD EFFICIENT AND FASTER SOFTWARE 
OPERATION.
R E S P O N S I B I L I T Y  : PROJECT TEAM
TASK 3 : S E T T IN G  U P  T H E  C O M P A N Y  D A T A B A S E .
THIS JOB IS PERFORMED BY THE SYSTEMS 
DEPARTMENT UNDER THE GUIDANCE OF 
THE RESULTS OPTAINED IN TASK 2.
R E S P O N S I B I L I T Y  : SYSTEMS DEPARTMENT
TASK 4 : SE TTIN G  S Y S T E M  E D I T  M A S K S . THIS TASK
DETERMINES THE PRECISION OF DATA 
LIKE COSTS, QUANTITIES, YIELD FACTORS, 
TIM ES, UNITS OF M EA SU R E, 
PERCENTAGES, CONVERSION FACTORS 
AND BOM QUANTITIES. THESE VALUES 
SHOULD BE CAREFULLY SET ONCE AND 
NEVER BE CHANGED.
R E S P O N S I B I L I T Y  : PROJECT TEAM
TASK 5 : S E T T IN G  S Y S T E M  F L A G S . MANMAN IS A
FLEXIBLE AND GENERAL SOFTWARE THAT 
IS APPLICABLE TO MANY SYSTEMS. THE 
SYSTEM FLAGS ARE USED TO TAE.OR THE 
SOFTWARE ACCORDING TO THE SYSTEM ON 
HAND. THEREFORE THESE FLAGS ARE 
EXTREMELY IMPORTANT FACTORS IN THE 
OVERALL PERFORMANCE OF THE SYSTEM. 
THESE FLAGS WERE SET BY THE PROJECT 
TEAM.
R E S P O N S I B I L I T Y  : PROJECT TEAM
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TASK 6 : S E T T I N G  T E S T  D A T A B A S E S .  T H E S E  
DATABASES ARE MINIATURE COPIES OF 
THE ACTUAL DATABASE WITH THE SAME 
EDIT MASKS, SYSTEM FLAGS, ETC. TEST 
DATABASES ARE USED BY THE TEAM 
MEMBERS TO PERFORM PILOT RUNS AND 
FOR EDUCATION PURPOSES.
R E S P O N S I B I L I T Y  : SYSTEMS DEPARTMENT
TASK 7 : L O A D I N D  V E N D O R  a n d  F O R E I G N  
C U R R E N C Y  I N F O R M A T I O N .  THIS IS AN 
INDEPENDENT TASK THAT USES STATIC 
DATA AVAILABLE IN THE MATERIALS 
ACQUISITION DEPARTMENT.
R E S P O N S I B I L I T Y  : MATERIAL ACQUIS. DEPT.
TASK 8 : L O A D I N G  W O R K  C E N T E R  a n d  E M P L O Y E E
IN F O R M A T IO N . THIS IS AN INDEPENDENT 
JOB THAT USES TOTALLY STATIC DATA. 
THIS DATA, ALREADY PRESENT IN THE 
CURRENT SYSTEM, IS INPUT MANUALLY 
BY EACH RELATED DEPARTMENT.
R E S P O N S I B I L I T Y  : 
C O O R D IN A TO R
RELATED DEPARTMENTS 
MECHANICAL PROD. DEPT.
TASK 9 : L O A D IN G  C LA SS C O D E S . C L A S S  A m
A  MEANS OF CLASSIFYING ALL PARTS 
LOADED TO THE SYSTEM IN A 
SYSTEMATIC MANNER. THESE CODES ARE 
DETERMINED BY THE PROJECT TEAM 
ACCORDING TO THE REPORTING NEEDS OF 
THE COMPANY.
R E S P O N S I B I L I T Y  : PROJECT TEAM
TASK 10 : S E L E C T I O N  O F  A V A IL A B L E  D A T A  F R O M
E X IS T IN G  D A T A B A S E S .  THIS TASK AIMS 
AT DETERMINING WHICH DATA IS 
AVAILABLE IN THE CURRENT SYSTEM IN 
WHICH DATABASE, IN WHAT FORMAT. 
THE SELECTED DATA WILL THEN BE 
TRANSFERRED TO THE MANMAN  
DATABASE.
R E S P O N S I B I L I T Y  : PROJECT TEAM
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TASK 11 C O L L E C T IN G  TH E  S E L E C T E D  D A T A B A S E S  
U N D E R  O N E  D I R E C T O R Y .  THIS TASK 
COLLECTS ALL USABLE DATABASES 
UNDER ONE DIRECTORY AND REFORMATS 
THE DATA TO THE STRUCTURE THAT THE 
CONVERSION PROGRAMS REQUIRE.
R E S P O N S I B I L I T Y  : SYSTEMS DEPARTMENT
TASK 1 2 : L O A D IN G  P A R T  R E C O R D  T O  T H E  A C T U A L  
D A T A B A S E  U S IN G  M G U O O l C O N V E R S I O N  
P R O G R A M .  THIS TASK LOADS THE DATA 
COLLECTED FROM THE CURRENT SYSTEM 
INTO THE SOFTWARE.
R E S P O N S I B I L I T Y
C O O R D IN A T IO N
SYSTEMS DEPARTMENT 
PROJECT TEAM LEADER
TASK 1 3 : C H E C K I N G  T H E  A C C U R A C Y  a n d  
U P D A T IN G  TH E  D A T A  L O A D E D  I N  T A S K  12. 
THIS TASK AIMS AT ASSURING THE 
ACCURACY OF ALL LOADED DATA WHICH 
IS ESSENTIAL FOR PROPER OPERATION OF 
THE SYSTEM. IN ADDITION TO THIS THE 
MISSING PART RECORD ELEMENTS THAT 
COULD NOT BE OBTAINED FROM THE 
CURRENT SYSTEM ARE ADDED TO THE 
MANMAN DATABASE.
R E S P O N S I B I L I T Y
C O O R D IN A T IO N
PROJECT TEAM 
PRODUCTION PLAN. DEPT.
TASK 14 : L O A D I N G  B O M  R E C O R D S  I N T O  T H E
M A N M A N  D A T A B A S E  U S I N G  M G U O O l  
C O N V E R S IO N  P R O G R A M .
R E S P O N S I B I L I T Y
C O O R D IN A T IO N
SYSTEMS DEPARTMENT 
PROJECT TEAM LEADER
TASK 1 5 :  C H E C K I N G  T H E  A C C U R A C Y  A N D  
U P D A T IN G  TH E  D A T A  L O A D E D  IN  T A S K  14.
R E S P O N S I B I L I T Y
C O O R D IN A T IO N
PROJECT TEAM 
PRODUCTION PLAN. DEPT.
TASK 1 6  : L O A D I N G  R O U T I N G  R E C O R D  I N T O  T H E  
M A N M A N  D A T A B A S E  U S I N G  M G U 0 0 4  
C O N V E R S IO N  P R O G R A M .
RESPONSIBILITY
COORDINATION
SYSTEMS DEPARTMENT 
PROJECT TEAM LEADER
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TASK 1 7 : C H E C K I N G  T H E  A C C U R A C Y  A N D  
U P D A T IN G  TH E  D A T A  L O A D E D  IN  T A S K  16.
R E S P O N S I B I L I T Y  : PROJECT TEAM 
C O O R D IN A T IO N  : ELECTRONIC PROD. DEPT.
TASK 1 8 : L O A D I N G  T H E  I N V E N T O R Y  L O C A T I O N  
M A STE R . THIS TASK ESTABLISHES THE 
MASTER RECORDS USED FOR INVENTORY 
MANAGEMENT, FINANCIAL ANALYSIS 
AND REPORTING PURPOSES.
R E S P O N S I B I L I T Y  : ELECTRONIC PROD. DEPT.
After the completion of the first stage the second 
stage immediately follows to complete the overall picture. 
The second stage is a more challenging and complex phase 
which deals with more serious and dynamic engineering 
problems. This is the phase where a living manufacturing 
system is transformed into a new sillouhette which is 
actually MRP II.
The second stage of the implementation plan contains 
yet another phased approach that is mainly made up of 
three phases :
1) VERIFICATION OF ALL DATA LOADED IN STAGE ONE 
AGAINST FORMAL COMPANY DOCUMENTS.
2 ) GOING LIVE IN INVENTORY CONTROL AND 
PURCHASING: WHICH IMPLIES M R P .
3) GOING LIVE IN COSTING, SHOP-FLOOR CONTROL AND 
ALL MODES OF PLANNING; WHICH IMPLIES M R P  II.
The second stage consists of 17 general tasks that 
finally lead to going live in MRP II. These tasks are 
explained in the following section (Fig,22).
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TASK 1 : VERIFY P A R T  R E C O R D  D A T A  L O A D E D  I N  S T A G E
O N E . THESE DATA INCLUDE MAINLY THE 
FOLLOWING ITEMS:
• PART NUMBER
• PART DESCRIPTION
• CLASS CODE
• SOURCE CODE
• STOCKING UNIT OF MEASURE
• PURCHASING UNIT OF MEASURE
* FOR MANUFACTURED PARTS
• AVERAGE ORDER SIZE
• FIXED LEAD TIME
* FOR PURCHASED ITEMS
FIXED LEAD TIME 
DOCK-TO-STOCK LEAD TIME 
MINIMUM ORDER QUANTITY 
ORDERING MULTIPLE 
NUMBER OF DAYS SUPPLY
R E S P O N S IB L E  : 
C O O R D IN A T O R  :
ALL DEPARTMENTS 
PROJECT TEAM LEADER
TASK 2 : V E R IF Y  B O M  D A T A  . THE DATA
INVOLVED IN THIS PROCESS ARE:
ITEMS
ASSEMBLY PART NUMBER 
COMPONENT PART NUMBER 
QUANTITY PER ASSEMBLY 
EFFECTIVITY DATES
R E S P O N S I B L E  : 
C O O R D IN A T O R  :
ALL DEPARTMENTS WITH BOMs 
PROJECT TEAM LEADER
TA SK S : V E R IF Y  W O R K  C E N T E R  D A T A .  THIS TASK 
INVOLVES CHECKING AND CORRECTING THE 
FOLLOWING ENTRIES.
• WORK CENTER NUMBER
• WORK CENTER DESCRIPTION
• STANDARD HOURS OF OPERATION 
PER DAY
• NUMBER OF SHIFTS
• AVAILABLE CAPACITY
• PROPOSED WORK CENTER RATES
• PROPOSED BURDEN FACTORS
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AT THIS STAGE ONLY PROPOSED VALUES ARE 
ENTERED TO THE SYSTEM SINCE GOING LIVE 
WITH STANDARD COSTING IS A SUBSEQUENT 
PHASE.
R E S P O N S IB L E
C O O R D IN A T O R  :
ALL DEPARTMENTS WITH WORK 
CENTERS
PROJECT TEAM LEADER
TASK 4 : V E R IF Y  R O U T I N G  D A T A .  THE INFORMATION
CHECKED WITHIN THIS TASK ARE :
• ROUTING PART NUMBER
• OPERATION SEQUENCE NUMBER
• OPERATION DESCRIPTION
• WORK CENTER
• PROPOSED SET UP RATE
• PROPOSED LABOR RUN RATE
• WORK CENTER BURDEN FLAG
R E S P O N S IB L E
C O O R D IN A T O R
ALL DEPARTMENTS WITH ROUTINGS 
PROJECT TEAM LEADER
TA SK S : C R E A T E  M F G  A C C O U N T  S T R U C T U R E  T H A T  
S H O U L D  C O N T A I N  A T  L E A S T  TH E  F O L L O W I N G  
FIELDS:
• DEFAULT ACCOUNTS
• WIP ACCOUNTS
• INVENTORY ACCOUNTS
• VARIANCE ACCOUNTS
• ADJUSTMENT ACCOUNTS
• EXPENSE ACCOUNTS
THIS STRUCTURE IS AN OPERATIONAL MUST 
FOR THE SOFTWARE TO FUNCTION PROPERLY.
R E S P O N S I B L E  : ACCOUNTANCY DEPARTMENT 
C O O R D IN A T O R :  PROJECT TEAM LEADER
TASK 6 : V E R IF Y  IN V E N T O R Y  L O C A T I O N  M A S T E R .  THIS
STEP IS NECESSARY TO MAKE SURE ALL THE 
WAREHOUSE STRUCTURES ARE ESTABLISHED 
PRIOR TO LOADING QUANTITY-ON-HAND 
DATA. THE ITEMS CHECKED AT THIS TASK ARE:
• LOCATION NUMBER
• LOCATION NAME
• NETTABLEFLAG
RESPONSIBLE : ELECTRO N IC PRODUCTION DEPT.
COORDINATOR: PRO JECT T E A M  L E A D E R
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TASK 7 : V E R IF Y  E M P L O Y E E  R E C O R D  A N D  E S T A B L IS H
O V E R T IM E  C O N T R O L  P R O C E D U R E S .  THE DATA 
FIELDS CHECKED AT THIS STAGE ARE THE 
FOLLOWING:
• EMPLOYEE NUMBER
• EMPLOYEE NAME
• DEPARTMENT
• OVERTIME FACTOR
• STANDARD EMPLOYEE RATE
THE SIGNIFICANCE OF THIS TASK LIES BEHIND 
THE INTRODUCTION OF STANDARD EMPLOYEE 
RATES THAT WILL ALLOW THE SYSTEM TO 
REACH CORRECT WIP VALUES ONCE COSTING 
IS LIVE.
R E S P O N S I B L E  : 
C O O R D IN A T O R  :
ALL DEPARTMENTS 
ADMINISTRATION DEPARTMENT
TASK 8 : A C Q U I S I T I O N  O F  A L L  N E C E S S A R Y  H A R D W A R E
( T E R M I N A L S ,  P R I N T E R S ,  E T C . )  A N D  
S T A T IO N A R Y  (C O N T I N U O U S  P O  F O R M S , W O R K  
O R D E R  F O R M S ,  E T C .)  T H A T  A R E  R E Q U I R E D  
W H E N  TH E  SY S T E M  G O E S  LIVE.
R E S P O N S I B L E  : PURCHASING and SYSTEMS DEPT.
C O O R D I N A T O R :  PROJECT TEAM LEADER
TASK 9 : L O A D  A L L  Q U A N T I T Y -O N -H A N D  D A T A  U S IN G
C O N V E R S I O N  P R O G R A M  M G U 0 0 6 .  THIS TASK 
MARKS THE END OF PHASE ONE AND THE 
BEGINNING OF PHASE TWO OF THE SECOND 
STAGE. FROM THIS POINT ON THE 
QUANTITY-ON-HAND DATA MUST BE KEPT 
UPDATED.
R E S P O N S I B L E  : 
C O O R D IN A T O R  :
SYSTEMS DEPARTMENT 
PROJECT TEAM LEADER
TASK 1 0 : E N T E R  A L L  N E W  W O R K  O R D E R S ,  P U R C H A S E  
O R D E R S ,  L A B O R  H O U R S  A N D  G E N E R A T E  
P R O C E D U R E S  T O  H A N D L E  EX ISTIN G  ONES.
RESPONSIBLE :
COORDINATOR:
ALL RELATED DEPARTMENTS 
PROJECT TEAM LEADER
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TASK 1 1 : LOAD ALL FORECASTS and DEMAND. THIS IS A 
PREREQUISITE IN ORDER TO RUN MRP and 
MPS.
RESPONSIBLE : MARKETING DEPARTMENT 
COORDINATOR: PROJECT TEAM LEADER
TASK 1 2  : DETERMINE ALL MPS PARTS AND CHANGE 
THEIR ORDER POLICY CODES TO 4. THIS IS 
AGAIN ANOTHER NECESSARY STEP IN ORDER 
TO PERFORM MPS.
RESPONSIBLE : PRODUCTION PLANNING DEPT.
COORDINATOR: PROJECT TEAM LEADER
TASK 1 3  : RUN MPS and MRP. THIS STEP MUST BE 
EXECUTED WHENEVER ALL PURCHASE ORDERS 
and DEMANDS HAVE BEEN ENTERED INTO THE 
SYSTEM.
RESPONSIBLE : PRODUCTION PLANNING DEPT.
COORDINATOR: PROJECT TEAM LEADER
TASK 1 4  : UPDATE and LOAD ALL COMPONENT PROPOSED 
PURCHASE COSTS AND BURDEN FACTORS. THIS 
TASK IS THE INITIAL STEP OF GOING LIVE 
WITH COSTING.
RESPONSIBLE : ACCOUNTANCY DEPARTMENT
COORDINATOR: PROJECT TEAM LEADER
TASK I S  : COMPUTE PROPOSED LABOR COSTS and 
ROLL-UP PROPOSED MANUFACTURING COSTS. 
THIS STEP MUST BE PERFORMED AFTER ALL 
WORK ORDERS AND CORRESPONDING LABOR 
HOURS HAVE BEEN ENTERED TO THE SYSTEM. 
THIS TASK CALCULATES PROPOSED  
MATERIAL, LABOR and OVERHEAD COSTS FOR 
ALL LEVELS OF ASSEMBLIES and THEN ROLLS 
THEM UP TO THE HIGHEST LEVEL.
RESPONSIBLE : ALL DEPARTMENTS WITH BOMs
COORDINATOR: PROJECT TEAM LEADER
TASK 1 6 : TRANSFER PROPOSED FIGURES TO STANDARD 
IN WORK CENTERS, ROUTINGS and COSTS. THIS 
IS A CRITICAL EVENT WHICH IMPLIES THAT 
FROM THIS POINT ON THE MRP II SYSTEM IS 
LIVE INCLUDING COSTING. THE SYSTEM WILL 
ALSO TRACK ALL MANUFACTURING COSTS 
AND DO THE NECESSARY POSTINGS WITHIN 
THE MFG MODULE.
RESPONSIBLE : PROJECT TEAM
COORDINATOR : PROJECT TEAM LEADER
86
TASK 1 7  : R E V A L U E  I N V E N T O R Y  a n d  W I P .  THIS STEP 
OCCURS SIMULTANEOUSLY WITH TASK 16. AS 
SOON AS THE PROPOSED FIGURES ARE 
TRANSFERRED TO STANDARD ALL 
QUANTITY-ON-HAND and OPEN WORK ORDERS 
WILL GAIN STANDARD VALUES.
R E S P O N S I B L E  : PROJECT TEAM 
C O O R D IN A T O R  : PROJECT TEAM LEADER
The second stage of the implementation plan is 
different from the first stage in the respect that its success 
is very much dependent on the software's capabilities and 
characteristics. Therefore a pilot implementation run is 
performed, following exactly the same steps as the second 
stage (The static data and all related reports are given in 
Appendix). This pilot run is discussed in more detail in the 
following section.
The pilot implementation is done on a product (Al) 
with typical characteristics. Each step of the second stage is 
carried out in sequence and documented as they are 
performed. The pilot run yielded very successful results 
keeping the following point in mind.
• INTEGRITY AND ACCURACY OF PART, BOM and 
ROUTING DATA MUST BE AT LEAST 96% OR ABOVE.
• ALL RUN RATES, WORK CENTER RATES and COSTS 
MUST BE KEPT IN THE P R O P O S E D . WITH THE 
EXCEPTION OF EMPLOYEE RATES, FIELDS PRIOR TO 
GOING LIVE WITH COSTING IN ORDER TO REACH 
CORRECT FIGURES and VARIENCES WHEN COSTING 
IS ALSO IMPLEMENTED.
• ACCOUNT STRUCTURE MUST BE COMPLETE.
• MPS PARTS MUST HAVE AVERAGE ORDER QUANTITIES 
and LEAD TIMES BEFORE PERFORMING MPS.
• ALL OPEN PURCHASE ORDERS MUST BE LOADED BEFORE 
RUNNING MRP.
• ALL WORK ORDERS MUST EXIST IN THE SYSTEM PRIOR 
TO GOING LIVE WITH COSTING.
• IT NEEDS CONTINUOUS and WELL PLANNED EFFORT TO 
KEEP THE SYSTEM LIVE ONCE IT IS IMPLEMENTED.
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7 . DATA SOURCES
Accurate and reliable data is obligatory for a 
successful MRP II implementation. Many installation failures 
in the past have occured simply from the lack of integrity of 
data. But unfortunately it is impossible to extract accurate 
and complete data for a MRP II system from a non-MRP II 
system. Therefore all potential data sources and collection 
methods must be thoroughly investigated for a relatively 
fast and reliable implementation.
Data within an MRP II system is termed as accurate 
whenever its correctness is above 95%. Accuracy as defined 
by Vollmann, Whybark and Berry [42] is an absolute 
measure where plusses do not cancel out minuses; a 
shortage of five A's each worth 1$ is not compansated by an 
overage of ten B's each worth 0.5$. In fact these are both 
errors and such errors within an MRP II system seem to 
accumulate leading to disasterous results.
As discussed in the previous sections the vital data 
for an MRP II system are the following:
- PART RECORD
- BOMRECORD
- INVENTORY RECORD
- ROUTINGS
- OPEN PURCHASE ORDERS
- COSTS
Within the specific environment of the company most 
of the data mentioned above exist in one form or another in 
the following databases or records :
• IBM_SYSTEMS_DEPT STOCK_LOG
- PART NUMBER
- PART DESCRIPTION
- UNIT OF MEASURE
- INVENTORY LOCATION NUMBER
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- ASSEMBLY NUMBER
- ASSEMBLY DESCRIPTION
- UNIT OF MEASURE
- PROJECT NUMBER
- QUANTITY-ON-HAND
VAX_PLANNING_DEPT STOCK_LOG
- PART NUMBER
- PART DESCRIPTION (TURKISH)
- PART DESCRIPTION (ENGLISH)
- UNIT OF MEASURE
- ACQUISITION CODE
- MAKE/BUYCODE
- YIELD FACTOR
- QUANTITY-ON-HAND
VAX_PLANNING_DEPT BOM_LOG
- ASSEMBLY PART NUMBER
- CHILD PART NUMBER
- QUANTITY PER ASSEMBLY
- ITEM NUMBER
- EFFECTIVITY DATE
VAX_R&D_DEPT STOCK.LOG
- PART NUMBER
- PART DESCRIPTION
- DEPARTMENT
- COST
VAX_ACCOUNTANCY_DEPT STOCK_LCX3
- PART NUMBER
- ACQUISITION CODE
- UNIT OF MEASURE
- TOTAL MONETARY VALUE
- UNIT MONETARY VALUE
- LOCATION'S QUANTITY-ON-HAND
VAX_PLANNING_DEPT PRODUCT_LOG
- PRODUCT PART NUMBER
- QUANTITY IN INSPECTION
- QUANTITY IN LOCATION
- WORK ORDER NUMBER
- SALES ORDER NUMBER
ffiM_SYSTEMS_DEPT PRODUCT_LOG
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All of these main log files were used in data collection 
and double checked to assure their validity. The missing 
information that could not be obtained from the existing 
system were either retrieved from documents or collected 
from scratch from the shop-floor.
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8.CONCLUSION and SUGGESTIONS 
FOR FURTHER RESEARCH
Designing and implementing a modern computerized 
production and inventory control system is very important 
for a company that aims for competitiveness, high 
productivity, transparency and thus more profitability. 
Especially during an era when our country is rapidly 
progressing towards state-of-the-art techniques in all stages 
of industrial applications, successful MRP II 
implementations are necessary to add stimulus to the pace 
of improvement.
The work presented in this thesis is an attempt to 
convert a semi-formal and semi-computerized management 
system of a relatively large company into a formal, well 
defined, fully computerized, on-line and transparent 
management system.
The efforts to achieve this task began in October 1989 
and the system went live in inventory control in January 
1991. The first MRP explosion took place in April 1991. 
Although 14 months of implementation phase might seem 
long at the first glance it is actually an important success for 
company at this size. To give some numbers to support this 
argument ;
* NUMBER OF PARTS
* NUMBER OF BOMS
* NUMBER OF ROUTINGS
* NUMBER OF LOCATIONS
* NUMBER OF WORK ORDERS
* NUMBER OF PURCHASE ORDERS
* NUMBER OF EMPLOYEES
35000
6000
4000
120
2000
1500
2000
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As you can see the number of main data used by the 
system is rather high and thus the number of transactions 
needed to keep this data live is even more in number. For 
example the number of stock transactions per month (to and 
from work orders, between locations, to and from purchase 
orders, scrappage, miscellaneous transactions, labor entries) 
is approximately 40000 and 50000 consecutively. Therefore 
we can say that it needs even more effort to keep the 
established system live.
Although the work performed up to this point may 
sound trivial  it is actually the hardest and most time 
consuming part of the implementation process. There are 
certain reasons behind these difficulties that require a 
serious and scientific approach to overcome. These special 
cases and the method we have eliminated them can be 
summarized as;
* The data collection process is an important step that 
requires excessive attention to avoid faulty data from 
entering the new system which otherwise need to be 
determined and corrected at a later verification stage 
that could immensely increase the effort required then. 
Another issue is to locate the most correct data among 
all data sources that contain the same element. The 
approach taken at this stage was first to determine the 
data content of each database, the meanings of each 
element, the frequency they were updated and used. 
Then comparing the results of the analysis performed 
in the previous stage to decide which data field to 
select from which database.
* The data structures within each database were 
different which made electronic matching and 
comparison difficult. For instance the formal part 
number format used by the company is a 12 digit 
format containing only numbers. But in certain projects 
that are produced under licence there were part 
number lengths varying from 5 to 16 including 
alphanumeric charecters. Furthermore in some 
databases part number fields were only 10 characters 
long. For example, a part number "XXXX XXXX XXXX" 
could be found throughout the entire system in the 
following formats;
93
xxxxxxxxxxxx
xxxxxxxxxx
xxxxxxxxxxxx
xxxx/xxxx/xxxx
xxxx-xxxx-xxxx
- PLANN ING  DEPT.
- ACCOUNTANCY DEPT.
- IBM  STOCK LOG
- PLANN ING  DEPT.
- B M  PRODUCT LOG.
To get around this problem we designed a method that 
allowed matching to be done to a high degree. We 
compressed each part number eliminating spaces, 
dashes and slashes if the part number was 12 digits 
long and contained only numeric characters. If not, we 
left the part number as it is and tried to determine the 
required data fields for those part numbers manually. 
This identification, matching and selection process 
consumed a lot of time and manpower considering the 
number of parts we are dealing with. Therefore, for a 
company that uses multiple databases for any purpose 
it must be kept in mind that they should contain 
c o n v e r t ib le  data structures for common data. 
Furthermore, we have developed a procedure that 
establishes all required information for a record to be 
prepared prior to that information's acceptance to the 
new system. This method consists of data sheets that 
need to be approved before it can be included within 
the contents of the new production and inventory 
control system.
* The data verification process is another tedious step 
that has certain drawbacks that could effect the 
implementation of the new system. An MRP II system 
is extremely data sensitive in the sense that it requires 
high accuracy levels in order to obtain desired results 
especially within inventory records, bills of material 
and part records. If not, the faulty results tend to 
accumulate and lead to totally erroneous results. In 
large and complex systems it is nearly impossible to 
locate the source of the wrong results. Therefore, it is 
almost mandatory to have accurate figures to start with 
and sustain at least that level from that point on. Our 
approach was to check the necessary data three times; 
twice by technicians at the shop floor and once by the 
supervising engineer. One aspect to be considered must
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be performing education among these technicians to 
explain them the reasons behind this action and the 
meanings of the data to be checked in terms of the new 
MRP II system. Unfortunately, since the work load and 
responsibilities of these technicians stay the same 
during this verification process this additional 
assignment seems as an overhead for them. As a result, 
people who will be the end users of the new system 
develop a resistance towards this new approach even 
before it has started operation. To minimize this 
reaction, we performed the first verification prior to 
going live and carried out the other two after people 
started to obtain benefits from the new system,
* To preserve the integrity is still an issue after the 
system started its operation. We have tried to achieve 
this by designing a system of checks and balances. This 
system distributed the privelege of maintaining data 
within the new system to department other than the 
ones that actively used them. Any requests regarding a 
change or addition of a data is sent to the department 
responsible to maintain it using a form designed for 
this purpose. All request forms are archived by the 
related department for any investigation that could be 
necessary,
* To eliminate the informal system that developed due 
to the lack of procedural visibility and on-line 
monitoring of the old system, we designed procedures 
that avoided excessive paper work and tried to assign 
tasks to departments that were actually responsible to 
perform that task. For example, in the old system the 
production planning department was responsible for 
closing completed work orders. So they would take the 
finished products to the environmental testing 
department and from there to the finished goods 
warehouse. The worker at the shop floor who actually 
produced the products would act as if the work order 
was closed when they handed the last product to the 
production planning department. This old practice was 
causing problems about the actual status of the work 
order. In the new system, the responsibility of 
following the work order until its transaction is done
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within the finished goods warehouse belongs to the 
workers that actually produced it. Now the full
traceability of the products are established and the 
overall time it takes a work order to be closed is 
reduced.
* Since an MRP II system depends immensely on the 
inputs from the user it is very important to have the 
user's confidence and committment in this system. 
Therefore procedures must be generated that rapidly 
result in positive changes from the user's perspective. 
To gain these important attributes, we have designed
a number of procedures. For example a new kitting 
procedure was generated that used multiple copy kit
picking lists that are used by warehouse personnel, 
component preparation department and electronic 
production department. These lists assist their users by 
allowing easy physical kitting, easy component 
separation and shortage tracking and faster production 
of subassemblies. Another procedure was in the area of 
overtime labor reporting. Normally, in the old system 
the overtime records will be generated at the end of 
each month by going through three different lists 
manually since they were not tracked by a computer 
program. Today we report standard and overtime labor 
record every day for the previous working day and 
check them only once. As a result, we can report 
overtime labor in the first working day of the new 
month for the previous month. Thus, workers recieve
their overtime payments earlier than they used to. 
Particularly, when people gain a monetary benefit from 
a new system their confidence and committment levels 
rapidly increase.
* Dynamic data accuracy is also another issue that 
arises when transactions within the MRP II system and 
the physical movement of the material do not happen 
simultaneously. In reality it is almost impossible to 
perform the two actions at the same time, but the 
phase lag among two operations must be minimized for 
reliable operation. One such problem we had 
encountered was the kitting process where the kit 
transactions from the main stores were being
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performed by engineers who were located away from 
the main stores. Since the ones performing the 
transactions were away from the warehouse there was 
a time lag between the physical movement and formal 
one that resulted in wrong figure to be obtained in 
reports and utilities operated at that instant in time. So, 
we moved the terminals down at the raw material 
warehouse and instructed the workers there to 
perform the physical and formal movements as close to 
each other as possible.
* One last issue was planning and manufacturing of 
products with common submodules. In the old 
approach a work order would be raised against a 
finished product and all of its submodules would be 
produced under this work order. In cases where work 
order W 0 1 would have a submodule S M already 
produced while another work order W02 would be 
waiting for material shortages to complete the same 
submodule. Furthermore, there would be a customer 
urgently demanding the product of W02. In such a 
case a module would be transferred from WOl to W O 2 
and since the shortages were not tracked from a central 
program the situation would be rather confusing both 
from production and accounting aspects. In the new 
system, the product families with many common 
submodules were modified and some reconfigured so 
that they can be independently produced and stocked. 
Then the work orders are raised against these modules 
and the finished products stocked. Whenever a sales 
order is received for a particular end product the 
modules are kitted to a final assembly work order and 
the finished product is shipped to the customer. By this 
method we have also reduced the lead time of the 
product, decreased the lead time inflation problem that 
could arise within a MRP II system and increased the 
company's competitiveness in the market.
This new system is a revolution in the company’s 
management methods. It changed all past methods and 
procedures used within the company. With the help of the 
transparency property of the system basic problems like
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finger-pointing, lost part traceability, hot lists, and 
scheduling problems dramatically decreased. But naturally, 
especially in the early days of operation, the new system 
was rather slow and faced certain amount of resistance 
within the company. To overcome these handicaps two 
major actions were taken;
1. Internal education.
2. New procedure development and approval.
Internal education was performed by each member of 
the implementation team within his/her own department. 
In addition technical English classes were formed among all 
users and lectures conducted by the Internal Education 
Department. These efforts yielded the expected result and as 
all users understood the capabilities and benefits of this new 
system the resistance rapidly decreased.
The second precaution required a little more work by 
senior members of all departments. In this direction more 
than 100 new procedures were generated, old ones 
cancelled, 20 or more old procedures modified, new forms 
were designed and finally the flow of both material and 
paperwork within the company reconstructed. As a result of 
these efforts the new system started to operate faster.
One very important point in the success of this 
implementation was the ability of all personnel within the 
company to adopt themselves to the new system. The secret 
of this ability come from the relatively low age average 
within the company. Our observations showed that all young 
employees were extremely keen on applying new and 
modern methods.
There are a number of recommendations that we would 
like to point out to people who would aim for a similar MRP 
II implementation in the future that we believe to be 
helpful during their task. These points reflect our experience 
in implementing an MRP II system which has been quite 
successful in our case. These points are:
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1) Prior to purchasing the software, prepare a detailed 
feasibility report that analyses the applicability of 
MRP II to the selected company. This report should 
contain all aspects of benefit and cost analysis both 
during and after the implementation process. While 
preparing the report pay special attention to how the 
employees who will be the prime users of the system 
will react to the new approach. Point out all the human 
factors that will play an effective role in the success of 
the system.
2) Submit this report to the highest management level 
and conduct a series of discussion meetings with all 
related department heads.
3) After the decision is made make sure that the ones 
who are made the decision play active roles in the 
realization of the project. This was one aspect our 
particular case was missing that delayed the 
implementation for more than two years.
4) Begin education from the higher levels of the
management hierarchy to the lowest level prior to 
starting the implementation process. This point is 
again proven by our experience since we have faced 
numerous problem s, especially  after the
implementation phase, that decreased people's
confidence in the system mainly due to our deficiency 
in early education.
5) During implementation phase prepare several 
implementation plans that include the activities to be 
performed in different levels of detail. The most 
detailed plan must contain a person or a group 
responsible for execution of this step and a due date 
for this task. Continuously monitor the status of the 
implementation process and issue necessary warnings 
in the right time. This was how we have achieved a 
large scale implementation in a relatively short time.
6) Never allow, if you can, false, faulty, incomplete or 
approximate data to enter the system from the day 
first data is entered to the system until it is alive. This 
was again a handicap we had encountered in our 
implementation since we had loaded all data 
electronicly and planned to complete, correct and
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verify them afterwards. As a result of this selection we 
had to go over all the data three times and collect 
many new data, like routing times, lead times etc., that 
slowed our process down considerably.
7) If you select a phased implementation approach 
determine each phase very carefully paying special 
attention to form each phase as independent as it 
could be from the others.
8) Determine the hardware requirements that can
arise as a result of the new system well so that at the 
point of going live users do not have to queue in front 
of a terminal to perform their jobs. Again this was an 
issue we had lived through which formed an 
unpleasant atmosphere throughout the user
community that resulted in an opposition to the new 
system. We ordered extra terminals, printers and 
finally a new main frame to overcome this difficulty.
9) After going live do not dismiss all the members of 
the implementation team. Reserve a couple of people 
who actively participated in the implementation to 
monitor and improve the established system. This is a 
must that is needed assure success in the future since 
there still are a lot one can do with an MRP II system 
at their disposal.
Today, more than 50 concurrenty active users reach the 
main database and perform all needed transactions, 
generate numerous reports and monitor the status of work 
orders, purchase orders, sales orders, inventory, etc. All data 
elements are stored within a central database and all users 
can access any data any time. No transaction is permitted to 
be performed outside the established system. The new 
system allowed us to abondon more than 50 individual 
programs and/or databases, one IBM SYSTEM 34, one DEC 
PD Pll mainframe and numerous paperwork previously 
used for production and inventory control.
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Besides all efforts that was required to keep the above 
listed systems alive is now directed towards keeping a 
single system live and furthermore improving it. In 
addition, the transparency of this new system has forced 
people to work faster and more carefully leading to 
increased productivity and reliable operation.
On the other hand, in addition to these directly related 
improvements, the new system brought along certain 
implicit advantages. For example, people started to question 
or re-examine certain past applications and tried to modify 
them into a more modern and correct form. As a result new 
kitting, shortage follow-up, labor collection, expensed 
material tracking, routing generation and engineering 
change order procedures were generated. Consequently, as 
the data transferred to the system (part record, BOM record, 
routing record, etc.) was being proof checked, to assure high 
level of integrity, all company document were 
re-investigated and corrective actions were taken.
One disadvantage or handicap of the new system is a 
decrease in the overall flexibility of the company. But it is 
obvious that there exists a trade-off beetween flexibility 
and formalization within a company. The important point is 
to establish a well thougth and critical balance among these 
two factors.
This work contributes to the current state of knowledge, 
a collection of results obtained from a large scale 
implementation of a computerized MRP II system to a 
company that already used self generated methods for the 
same purpose. The problems and difficulties encountered 
during this implementation and the way the were resolved 
are belived to serve as a valuable aid for further 
implementations. Besides, they form good examples on how 
theory and practice can be combined by forming a well 
balanced trade off between the two concepts.
The further work that should be performed within the 
company is to form the right balance between formality and 
flexibility and extend the usage of the new system into 
areas that an MRP II system is capable of handling. These 
areas are capacity requirements planning, rough cut 
capacity planning, financial applications and v e ndor  
scheduling.
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